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PREFACE

Although this report is to serve as the Fin:" Report to Contract F
44620-08-C-0033, it is only “final™ in that the rescarch funds were exhausted.
The thorough development of any General scheme (or even a Special scheme)
would normally require a considerably larger technical staff for a longer period
than was possible on this project. Additionally, exhaustive testing is required of
all technical developments, preferably with “live” document collections. This in
itself can be quite arduous and tlime consuming when dealing with the
non-rigorous natural language.

Ideally, the systematic organization of any information collection requires
extensive use of the services of both subject specialists and contributors to the
development of library classification. Because of this, provisions were made
during contract negotiations to engage the part-ime services of Jean M.
Perreault, Jack Mills, Derck Langridge and A.C. Foskett as Consullants to the
project. Each of these genllemen supplied the project with material when called
upon, and when it appears in this report, it has been properly credited.
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ABSTRACT

Sunmacizes research findings of Principal Investigator and part-time Consultants who conducted an
investigation of the Universal Decimal Classilication (UDC) as an indexing language for computer retrieval,
Problem areas were identified (notation, schedules, application), new developments reviewed (combiniug
Preedence deviees, subject analysis matrices, guidelines for schedule revision, pilot schedules, parenthesis-
free notation for searching), amd a broad overview and history of the UDC are presented in ten papers,
Faceted classilication techniques applied to the UDC are recommended thronghout the investigation for
better consistency in application, '

INTRODUCTION

Throughout this investigation, the Principal Investigator was heenly aware of the disruption that new
developments 1o the Universal Decimal Classification (UDC) would cause to existing iibrary collections
organized with this system. Yet the research had to proceed, not with the intent to disrupt, but with the
intent to critically examine, to identify deficiencics, and to resolve the problems. Otherwise, there is little
hope that the UDC could prosper in the future. It must be remembered that the opponents of the UDC
frequently voice valid eriticisms and it is their objections that we cannot everlook. Of out-dated and
non-professionally prepared schedules, we can be critical—of the fundamental coucepts and potential of the
UDC, we can be intrigued. From a practical aspect, what other scheme exists that could serve as the
international bibliographic standard?

It was to this ultimate end that the rescarch was directed. First, to resolve the uncertainties in the
notation and its application; next, to establish technical guidelines for schedule revision; and finally, to
develop pilot schedules which could be field tested and later formally submitted to the International
Federation for Documentation (1)) for approval and authorization,

Simultancously with the above, a carelul study of compuv!-r search strategics was underway. Jt was
apparent carly in the research that unless one resolved the uncertainties in the fundamentals, teere could be
no progress in the development of the scarch strategics. It appeared that a logical technique which would
linearize a complicated indexing string composed of UDC notation would be an excellent way to cilestively
search the file, It was at this point in the research that the funds were interrupted.

HISTORICAL REVIEW
THE UNIVERSAL DECIMAL CLASSIFICATION (A.C. Foskett)

In 1894 two Belgians, Paul Otlet and Henri Lafontaine, conceived of a universal index o recorded
knowledge, to which people all over the world might contribute, and which would in its turn be available to
all. It was of course not feasible 10 think of alphabetical arrangement of index terms in such a situation,
since it was envisaged that contributions would be received from nations with many different languages; a
systematie arcangement using o notation was essential Lo the suceess of the enterprise, Consideration of the
possibilities showed that a seheme evisted which might serve the purpose: Dewey s Decimal Classilication,
then in its fifth edition, Otlet and Lafontaine sought and obtained Dewey’s permission 1o modify his
scheme in order to make it suitable for billiographical rather than shelf arrangement, This was done largely
by the superimposition of several deviees for showing hibliographical form, the larguage, the date, and so
on, They then elassificd some thousands of articles in time for the Fiest International Conference on
Bibliogeaphy, held at theie suggestion in 18935, As a rexult of this conference, an international organization,
the HE  titate Tunternational de la Bibliographic) was set up 1o manage the index. This body later became
the International Federation for Documentation (I'IH),

With the development of the indes, it proved necessaey to develop also the classification seheme, and
the latter was published i 1905 with the title, “Manuel sl repertoire universel bibliogeaphigue,”
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emphasizing its function as the means of arrangement of this one index. However, once published the
scheme was adopted by many libraries and government organizations in Western Furope, and its use spread
gradually throughout the world, despite the fact that it was available only in French.

The Great War of 1914-1918 was a heavy blow for the index, and & the early 1920% it was
abandoned. By this time the classification scheme was suffiviently well established in its own right to
warrant a second edition, published in French over the years 1927.1933, Odet and Lafoutaine supervised
the revision of the Humanitics and Social sciences; Frits Donker Duyvis, seconded the Natural sciences
while at the Duatch Pateut Office. A third edition in German was begun in 19315 publication of this was
interrupled by the Second World War, and was not completed until 1952, a separate index being published
in three volumes 1951-1953. The fourth edition, in English, began publication in 1943 but is not yet
complete; it is hoped that the completed schedules will be available by the end of 1969, hut those
published in 1943 will not have been revised. As these include Class 5 (Science) and Class O (Generalitics),
there will obviously remain a substantial amount of work to do before it can legitimately be claimed that a
complete up-to-date dition exists in English, Other cditions in progress include the Japanese and Spanish
and a new German edition, but at present the latest full edition completely available is the now somewhat
out-of-date first German editic:.

A classification scheme which is not available to potential users is unlihely to succeed. The Universal
Decimal Classification (UDC) has therefore been published in a number of languages in abridged editions;
the English abridgement, originally based on the usage of the Science Muscum Library in London, whose
Ditector, S.C. Bradford, was an ardent supporter of UDC, is now in its third edition, dated 1961, This is the
cdition most widely used in English-spcahing libraries. In recent years ‘medivm’ editions have also heen
prepared; the first of these, in German, was published in 1967. The dixtinction between Full, Medium and
Abridged cditions appears to be a pragmatic one; Mills  (see pages 0-12)  has been unable to find any
theoretical basis for the degree »f abridgement, which varies from subject to subject. Overall, there is
intended to he an approximate ru.o0 of 10:1 between Full and Abridged, with the Medium fulling at the
geometric mean, bul this is not necessarily found in any particular subject.

The revision procedure for UDC is a source of hoth strength and of weakness, Drafts of new schedules
are usually prepared by users working in libraries in the subject area, and thus reflect the current needs of
users of the literature. They are submitted to international subject commitiees, consisting of librarians and
other interested parties from all over the world. Once approved by these committees, drafls go to the
Central Classification Committee, which is the body having dircet rexponsibility within the International
Federation for Documentation for the UDC. When approved by the CCC, drafts are publizhed as P-Notes,
which are open to comment by any UDC user for a period of four months. It is evident that to be accepted,
a draft has to undesgo scruting by a number of wellqualified experts, and is thus likely to satisfy the needs
of the revision urea subject-wise, though one must enter a “caveat™ here that many of the experts are not
expert v classification theory, and new schedules may not stand up well to a searching examination on this
ground. On the other hand, the process of seeing a dralt through the various committees involved ean be
tedious, since the work has normally to be done through correspondence, while objections to a P-Note can
lead 1o even lengthicr delays, Two years would be good progress from heginning work 1o final seceptance;
the schedule for acrospace scienee tooh eight years hefore it gained final approval.

P-Notes to which no objections are vaised become part of the offivial scheddules and are published in
the nextissue of Eatensions und Corrections to the UDC; this is published at six-montldy intervals and
cumulates progressively, Al extensions and corrections affecting the first Germaa edition, up to the end of
1904, are incorporated in one set of volunes; a further volune covers 1905, 1900, and 1907, while it is
necessary (o consult the latest issue for changes sinee the end of 1907,

To discover the latest state of a particular sehedole, BUis necessary o consalt not only the latest full
edition published (which may be the German) but also the series of Extensions and Corrections; in
addition, it is ax well to study recent P-Notex to see whether any fuether amendments ave presenthy ander
discursion. back of Tunds often means that proposals are not transkited from theie oviginal Language,
normally English, Frenel or German, The combination of having to ook in o aumber of places foe the
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latest schedule and having to be abic to translate freely from French and German may prove to be
something ol a deterrent to the potential user,

The scheme itsell bears, in outline at least, a considerable resemblance 1o its parent, the Dewey
Decimal Classification (DC), though there has heen one major change: the transfer of Philology from its
place in DC between Social sciences and Natural sciences to a more satisfactory position within a wider
group Language and Eilerature, This resemblance means that in many ways the overall order in UDC no
longer reflects modern thought: for example, Psychology is found as a subdivision of Philosophy; Transport
engineering is separated from Railway, Highway engineering by lvdraulic engineering and Public health
engineering: Nuclear, atomic and molecular physics follow all the rest of Physics instead of preceding it.
Tv o studies of UDC commissioned by UNESCO and published in 1901 were highly critical of the scheme,
largely on the basis of its poor overall order. Major clianges have been proposed, such as the development of
a new wroup of ‘bridee’ subjects, ez, Communication, to it into the place belween Social sciences and
Natural sciences lefu vacant Iy the transfer of Philology. Little progress on these developments is evident,
and it scews that they have aroused considerable opposition among the more conservative users of UDC. As
with any information retrieval system, there is a conllict between past practice and present needs, to which
there is not an easy solation,

Once the detailed structure of the UDC is studied, however, the resemblance to DC ceases, largely
throngh tL. use in UDC of a number of notational devices, The purpose of the notation in a classification
scheme is often misunderstood; it is thought that the notation is the classification, whereas it is in fact
merely the means wheeehy the arrangement dictated by the classification can conveniently he seen and
used. The notation musi be cupable of reflecting the systematic arrangement completely, and this leads to
certain problems. UDC, like other classification schemes, is intended to be used in a precoordinate manner:
that is, composite subjects, consisting of several concepts in association, are treated as units, rather than
split up into their elements as s the practice with postcoordinate indexing systems. 1t is, of course,
impossible 10 foresee all the composite subjects which may avise, and modern classification schemes are
therefore synthetic: that is, they list the individual concepts which are found within a given subject area,
and give the individual classifier the means whereby he can o sociate these concepits 10 reflect the composite
subjects found in documents. 1L is at this point that notational problems can arise; while it is a simple
matier o devise a notation which will zellect an enumerated order, it is much more difficult to devise one
which will reflect sot only the enumeraced order but also permit the insertion of composite subjects, not
cnumerated but synthesized. in their correct places in the overall arcangement. For example, it must be
possible Lo specify not merely Nuclear Reactors, but also Fast Reactors (i.e., a type), Reactor Coolants (a
part), Reactor Fuel Elements (a part), Reactor Fuel Element Cans (part of a part), Deterioration of Reactor
Fuel Element Cans (a process occurring within a part of a part), Reactor Control (an operation on a
reactor), Fast Reactor Coutrol, Fast Reactor Fuel Elements, Deterioration of Fast Reactor Fuel
Flements—and any other combination of concepts which may vcenr, To do this without restriction requires
that cach coneey Ushould have its own pieee of notation which may be combined  ambiguously with any
other. '

A» indicated above, it is found that the concepts occurring within a particular subject arca can be
grouped into sels—parls, processes, operations, types, ele.~which are called favets. A coneept within the
conteat of a facet is hnown as a focus; if the analysix of the subject his been completed xatisfuctorily, it will
be found that foci within the same facet are mutually exelusive: that is, thes cannat be combined. For
example, we may have Fast Reactors and Thermal Reactors: Faxt Reactor Fuel Flemests and Theemal
Reactor Fuel Elements; but we cannot have fast thenmal reactors- the combnation ix meaningless, The
notation must therefone peemit the unambignous combination of foci from different facets, in sich a way
that the result ix a meaningful teaudation, inio 3y mbols having an ondinal value, of the original compmite
ahject.

UDC notation contains a number of devices which are intended 1o permét synthiesis. Many of these
relate o ‘common’ Gacels - those ke Time and Place, Langnage and Bibliogsaphical Foan—which may
apply 10 any subject or document. There are certain symbols which are used for the more sperific binda of
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synthesis to be feund within the context of particular subjects: these are the colon, hyphen and point 0
(5. 0) OF these, the hyphen and point O are vsed to introduce the facels within a subject, and their
meaning as facet indicators depends on their conteat. For example, in Philology -30 mear< Synlax, in
Engineeritg <50 means Torque Control; in Physics 083 means Methods of Meastrement, in Literatare 083
means Editing. By contrast, the colon is used to join picces of notation from any where in the complete
schedules; it has the significance *in relation 0" and nothing more. We nay find it used to divide a subject
dircctly (genusspecies), e.g.,

035.965 Indoor Plants (hortivulture)
035.965:582.075 Indoor Anemones

or it may hie used to combine foci from different facets, e.g.,
635.965:032.38 Virus Diseases of Indoor Plants

or it may he used Lo indicale a more diffuse refationship such as the exsentially ad hoc phase relationships
of influence, compurizon, hias or exposition, e,

635.965:097.38 Effect of Hot-Air Central Heating on Indeor Plants
035.965:717 Indoor Plants for Interior Decoration

1t must be rememberea that the synthetic deviees in UDC were developed some time before modern
classification theory had distinguished between the several different hinds of selationship, Revent rescarch
has shown that their lack of precision is a severe handicap in a computer-hased retrieval sustem. In addition,
the use of the hyphen and point 0 i< by no means standardized throughout the seheme, so that uaen who
wish to develop new schedules may be in some doubt a- to the best way 1o allocate wotation,

In addition (o the common fucets, which are found in every classification scheme, and the special
signs of relationship just deseribed, UDC contams three other Kinds of sotational symbols, The fiest of
these are the signs of ageregation, the slash and the plus (/ and ). In a classification scheme, division should
always be provimate, ic., it should vot omit any steps between a penns and 5is species subdivisions,
Unfartunately, Dewey in his original outline did in fact omit many such stepe. which were ther, fon not
represented by notalion. For example, in Zoology we find that the schedube goes direet from the general
heading to the specific icadings Iivertebeats and Vertebrata, omitting the intennediate heading Ani al
Taxonomy. The use of the slash permits us to msert such omitted headings, e,

59 Zoology
591 Geners! Zoology (ie, provesses facet)
5959 Systematic Zovlogy. Animal Taronomy
02 Juvertehrata
596 Vertrbeata

clc.

In effect, the slash shows consccntive extension. to give notation whish wchides alf the topie<which
are found within the aggregate heading onginally amitted.

There are aba cascs of appregation where caneevutive extendnn i not imudosd, Thers are o wars
of treating Scienee and Tevhnadopy, for example: the it & o gronp all wivnoes topethes andd Al
technologics Wapethee: the secomd s to groop tegethee coch seenee and it dependent fechanbegy . Bath of
thwre are bepilimate proapangs, bt it is not poeible touse both e fhe hncar vontend of o chacaficatnn
wheme, The use of the © makes it posedbibe 1o denote thow agpregatin whnc ans nob catened (e by e
gronuping in the sclieme itell. Dewey chose the st of the two altematives abune, e all wivenees ane
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groaped, as aee all teeclmologies, UDC therefore follows the same pattern, but can group specific sciences
with their teclmologies by wse of the v e 53900621039 Nuclear seience and technology. The problems
of Ut the + to denote such wrereales hine beew discussed |»_\ Foshelt (~ee piages 2].23).

The second of the special sizns of relationship s the (00, wsed (o introduce the so-called Point of
View numbers, These eepresent o hind of conmon facet in whicli concepts as economics, operation and
masagement are to be Tound. The organization of this facet, or perhaps rather a set of facets, is often in
conflict with facets coumerated within subjects in the main schedules, and the title ‘point of view" is a
misnomer: only in one case can it be claimed that this is the correct designation, and that is the relaiively
recent addition of (1K) colon to introduce the anthor’s point of view. For example, a work on dialecties
written from the Maevist point of view could be given the notation 162.0.00:3335.3, in which dialecties is
represented by 102,06, Marvisi by 3355,

The third svmbol veed with o special meaning « the apostrophe. This is mainly used at present in
subjects such as Chemistey ana Metallurey . wheee the idea of subject svnthesis as opposed to notational
syithesia s found. For example, in Chemistry, Sodinnm is 536,33, Chlorine 540.13; the Chiemistry of Salt is
thus 51033713, T has been urgued that to gesiciet the apostrophe to this use is 1o waste one of the limited
number of notational svmbols wvailable (Bmited by the fact that they must appear on a standard ty pewriier
hevhoard), However, it other schedudes are developed along these ines, it should prove possible to retzin
the apos=trophe for this purpose,

One otfer symbol has been used in UDC notation: square brackets. An important feature of a
svnthetiv classification scheme is the citation order, e, the order in which the elements of & compaosite
stbject are to be cited i the notation. For example, Place is normally subsidiary to all the facets of a
particular subject, and the notation for Place therefore appears towards the end of the complete notational
smwbol. There will, however, be opies where Place is more sigmilicant than this, for example in Political
parties or even Politics penerally s in such cases we need to be able to manipulate the potation in such a way
as to bring e notation for Place nearer the beginning of the total sy mbol. The notation for Place does in
fact peemit tius, as

530.1+[621.070:63.011.56)
[539.14 621,09 ]:63.00 130

This use of square Leackets combined with a standard order of application of devices is also discussed
by Peereanlt (wee puses 121
The need for revision b of coune recognited, and to svoid the confusion which might anise if
potaticial sy mbols were reused with changed incaning a poliey of “starvation” is in effect. This means that a
new sehedule wses ditforent notation from the old, amd that the old notation & beft enused for a minanna
of ten years, by whivh time it s acumed that it may if neersan e resed without too mirch confusion.
For example, until 1901 the schedule tor Particle Aeceletators used the notational lae 62131161 and
GBI & wew whedule was developed uing 62138163 10 G2LIR 16D and leaving the previous
nutation vacant, By 197230 will be pocaiie to reuse the previous votation if it dionld prove desacable, The
meethod can bearl toa bengthening of the base notation in smme cases, but in peaeeal this will not e a sersue
proflem, partivalardy a< the nutation foe detaded composite sahpcts will in any case be long.
It will be advar from this el secount that UING as it stands at persent suffers from o number of
delerts, mlinh may be tabudated:
1) The mecall onder of subp cte reflects in many wayvs an ape now past. \fany new subjeels, and
Acn mme wol s oew, iave had 1o be incouarated m unsstisfacton Jocations in telation to
thes parens disciplines,
) The whedubes oetlect o nintuee of cnumeration and synthesis which in many cases kads (o
ambipusiy and sisatidacton ander,
1) U potatun s olten sol sullvienth peecise U ctamd up (o the densosids of a tightly onganised
teirw 3l » stem,




4)  The revision procedure tends to be slow and erratic, Scliedules are revized only when there is an
expressed demand and someone willing to do the work, so that the overall impression is very
uneven; some parts are up Lo date, others have clearly not been =vvisod fully for many s vars,

5)  There is no clear guidanee as (o how new schedules should be compiled when thie need arises,
Many recent sche fules have heen developed along analytico-y nthetie lines, by users aware of
recent classification theory: others appear to be compiled along the old, haphazard, lines of
enumerative clussification. There appears to he little consisteney in the way that the notational
devices are used. The docament published by the FID dealing with revision procedures refers
only to the administrative problems,

6)  The publication program, particularly of the {ull editions, leaves mucks to be desired.

To set against these negative features, there are a monber of positive aspeets which suggest that UDC can
condinue to play an important role in future information systems:

1) Itis possible to revise most of the unsatisfactory features within the present framework; indeed,
many recent revi ions, for example the schedules for Nuclear seience, Noelear technology | and
Scismology, are completely in line with modeen theory and would need little amendment in
any overall revision.

2)  The publication procedure ean be transformed by computer techniques, so that it would be
possible for any user to have at all time< a completely ap-dated set of ~chedules.

3)  The notation, once it is applicd consistently and precisely, will lemd itsell well (o computer
operalion.

4)  UDC is used by a great many libraries around the world, and will alwostCeertainly continue to
be used very widely, It containe a great deal of imaluable enuricration, the work of a
considerable number of =« nerts, which is aneqaalled by zuy other selweme.

5) It has the backing of a substantia) international ageney, the FID.

6) It is used by @ number of abstracting und indeving services vither as the basis of their
arrangement, or che as an additional aid (o users,

7)1t is now the official classification scheme in scientific and technicat ibravies in the USSR A
aumber of revision proposals hase  2ne from Soviet Union in recent sears, for example the uw
of .00: to repre-ent author’s point of view, and a detailed schedule for Economie geolagy, this
latter bring otill at the P-Note stage,

It would seem that prebaps the main problem that has faced UDC in the post has been lack of funds
1o support aderquele reorganization. Onby in the veny seeent past has the THY bean able to emplav even g
scuall permancat Seeretariat, sud mast of the revision work Bas becr done by lilesriansin thea spare time.
The British Standlards hetitation (HS1), tie bods resporcabile for pabidishioe the Foghsh editien was unahie
W employ me - tan one Technical Officre for THC untd P568, when a pront o Foglaads Oflice of
Scieree and T+ ciinology Inormation (OSTH cnabled BS1 o trebie e staft inm cdiately s perhaps an
indi2ai] e of the posalalities that many of the nuetanceeadul reeent mvisions, Toe evample that i Nuclear
aciences and techinulomy, have come from largeacale orgaazation where i has been conadensd part of the
official wadd of the libsry stafl o ('l‘\?‘lﬂ‘l the srevessaiy sohedsdes, Ontaade this bl of Gluation, $ i has
8 cuntoudy amatent air; Frite Donker Dinie whu as General Seereten of FHY acae probably the greateq
single influcnee on VI for 3 pernad of wane thirty years, was never paisd by the BHL (He was employed 1y
the Dutch Patent Office) A definite, concerted effort by all dnterveted parties wsght well ywld solstantial
improtensents in the scheme as 3 whole,

FUNDAMENT LS
FULL, MEDIUN AND ABRIDGED FINTIONS OF UINC (J. \1lL)

Theee deseriplions refer, o the amaunt of detail cnnmeratisd n the tlae dueatinn - hedudes, The
mgnificancr of detoil in o vlaseification i that perecisiue in searching an ndoy dejwsads vn the precaon wiih
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which the hjects of docaments cain be defined. This precision in description doea not, however, depend
only on emnierated dedail. The degree of synthesis allowed is also very important. The interaction of these
twa features is constidered in detail later,

it L i AL s, SRR
o— :

B editions asé Lieir degree of deail _ i

Li o The basic official edizion ix the Bewaels expansion of 1927-33 (the 2nd internaiional (full)

edition, in French), supplemented by the subsequent German, English and other full editions $
(althorzh onlv the German is us vet complete), .
L2 The fiest abridged oddition eppeared tn 19220 in Germang the first English abridged edition )

apprared fn 198, The significant Trilingus! Fdition (19538), together with the various

individuad mational abpistgenes '~ estabiislied 3 rough standard as to detail, about 1:10 in

relation (o the fuil editions. Aithough s main wotive in producing abridged cditions has been
the desire to produes a simple fntroduction to the sysiem and one less daunting to beginners
than the full edition, # seeaus likely that the delays in producing the full cditions have also been

a strong redson, e, the al)mlummma have been seen as a wtop-gzp pending the appearance of

the fn" schedules,

y £3 Thie Mediam editivns which have begun to appesr in the Jast decade airvi at a one-volume
edition, wdstantiaity oo e Hed thon the Abridgements (of the order of 3:1) but still
cansiderahly fess detailed than the vull editions, Again, it seems likely that the rontinued delays
fus prosiucing complete foll zditions has bees s important reason for their appearance,

L4 Altheugh the various reductions appear to ¢ gproxiniate to teo fairly constant proportions (1:3
and 1:10) it does woem that there are no precise snles governing the oroduction of UDC
schedules of varying size, eithor gs to tee total size of & given edition or to the balance hetween
classes i one edilion. So some exploration of the possibililies would seem to be desirable if
_explicit ohjectives aie tu be'met and consistency chserved.
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Historically, UDC developed from the Dewey DC as a reapunse ta the neod for maximum detail
i pee ification. 1t wought lo ackieve this by develaping not only detaded enwmeration of
aubda\»w. with generie hisrarchies but also synthesis s & mojor method of signifying compound
classes. This was an alternative to the claborate enomeration of sucl: clwwes (ie., classes
corabiniig terms from two vr more facets—e.g:, hasect pests in storage of grain ereps) which is
severely !mnlcd by the impossibility of puinting ont all, or even muny of the possibile
combinations which can be formed between elementary councepts (i.e., concepts reflecting one
facet only). v

2.2 Synthesis implies, ‘nevitably, the prior analysis of subjecis into relatively elmm‘nlary elusses
3 (Inscets, Pests, Storage, Grain, | ). Such cunccplunl analysis leads, of course, lo faces analysis,
! althord the full implications of this were not apparent to the early compiters of UBC and sre
still no" as spparent as they should be (o some pacticipants in the revision and expansion of

P

KRS TR JUNSIRC) WY PN

el A A T T S TR

; U
: l 23 Abopgside the need to develop conceptual analysis was the need to develop a notation able to
; impletent die sy nthesis on which ackivvement of readly detailed subject-specification depends,
i i Again, this Ied inevitably to faceted nolation and the various ausiliary devices and the colon

demonstrale this,

P 3. Specificity in index languages

$1 The ability 1o be precise in index deseriptions is essentialy the resolving powser of the index
lingnage in class defimtion. A broad chasification cannot focus on as small o class as a detailed
one,
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3.5

Of the two major parameters liy which index performaner is measured-Recail and
Precision—the latter is entirely dependent on the ability of the index language to provide high
reselving power, Recall depends on indexing policy (as Lo exhaustiity ~i.e. the thoroughness
with which a document’s information content is deseribed) and warching policy (the more
broadly 2 search is made the greater the chance of retrieval). A failure or inadequacy in
exhaustivily of indexing can be compensated for by broader sarching. But nothing can
compensate for inadequacy in the specificity ef indexing-without specific index descriptions,
Precision is limited absolutely.

1t should he noted that this argument rests on an interpretation of specificity as heing the
generic hierarchical level al which a concept is deserilied by the index fanguage. For example, a
documen’ dealing with Insect pest attack oa Potatoes in clump sworage may be analysed as a
compound formed by the intersection of terms from 3 difierent facets (in the lass
Agriculiure)—a process (uiscase) a crop, and an operation (i.c., an stion performed on a crop).
Exhanstive indexing of this topie must recognize all 3 facets; but this could be done at different
hicrarchical levels; e.g.,

Crops Biological Processes Agricultsral Operations
Ficld crops Discase Stouge
Root Crops Caused by Pests Clanp Storage
Potatoes Inseci Pests

If this were itdexcd as Potaloes—Insect pests—Storage, the déscriptisn would be exhavstive but
not specific. Specificity implics recognition of alf the facets (categories) of concepts and each
one al its most specific hicrarchicai level (in the generic hicrarchy making up the facet). In the
cxample above, this is represented by taking the bottom term from cach of the three
hierarchies. A criticism of this interpretation of specificity is comsidered later on. (Note also
that any reduction in exhanstivity automatically effeets a redudiion in specificity (but not
vice-versa, as we have seen). For example, if this subject were imdexed as clamp storage of
Potatocs, the absence of any recognition of the Processes face is akin to indexing “All
processes considered”—we say that the facet is ‘dilfuxe’.

It should be noted that specificity is a relative quality in a pradical retrieval situation. For
example, in a special collection on Transport adminisiration, a question on Passenger scrvices
would be a broad one. Greater specificity in such a collection mould entail classes such as
Passcnger booking facilities at airports. But in a general collection, a question on Passenger
services would be relatively precise und a lower level of specificity in index description might
achicve an equally high precision in searching. In performance measuring. this situation is
referred to as the *gencralily ratio’ and must be accounted for in assessing precision,

It follows from the above that resolving power (the ability to deseribe a subject specifically) is
dependent on two different facilities in an index language—the speclicity in its individual facets
(really, a question of how detailed is the enumeration of the species), and the ability 1o
coordinate lerms from differeat facets. These are now considered separately in terms of UDC,

4. Enumeration within facets in UDC

Thiis takes two forms:

4.1

Continuous ‘disseetion” (Ranganathan’s term for it) by Sirreversible’ subordination—i.e., the
differcut haracteristies of division are applied in an order which sould seem to be a ‘nataral®
one coch subordinate step being “dependent” on the one above, The classie example would be a
hotanical or zoological chain:
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596 Vertehrata
599 Mammalia
599.6 Ungulata
599.61 Proboscidea
599.611 Elephantidac
Similarly, in Building teehnology:
69.028 Ovenings
.2 Windows
21 Hinged casements
215 Side hung
215.3 Opening outwards
or
0696 Services, instaltations
696.4 Hot water service
696.46 Heat storage
096.463 Indirect system with calorifiers
096.163.5 Steam-to-water calorifiers

4.

4.3

(%1

Separation inta 2 or more sublacets (arrays), which ean be compounded if necessary; for
example, in Architecture, in the Whole building facet, application of the principle of division
‘Function' would give a subelass Residentinl buildings; application of further principles (Single
or multiple occupancy; Degree of detachment; Number of floors) would give a chain such as:

728 Residential buildings
728.3 Houses

728.31 Terraced
728.31.011.202 2-story

Here, although one might say the first two steps (Houses-terraced) are more-or-less irreversible
(and the subfacets reflected not worth scheduling separately) the principle of Number of storys
could he applied hefore ‘function’, to give, say
72.011.267:728.22 High rise buildings—Flats

In both cases, to some extent, and entirely in the first case, variation in detail depends on the
cut-off point in enumerating the hicrarchy. For example, in the 3rd ed. of the English
Abridgement (1901), the first hicrarchy is terminaled at 599.01, the second at 69.028.2, and
the third at (096.106.

Insofar as UDC notation is hierarchial, the differences in detail can be expressed roughly in
terms of length of notation. There is no case to be made, however, for ruling a fixed number of
digits since this wonld produee absurd variations in the size of documentary elass produced
(c.g., the 5 digits of 096,16 represcut a far smaller class than, say 021,31 Flectrical power
supply, distribution and control—10 xay nothing of 621,38 Electronies,

The situation in the fourth example, in which one of the characteristies defining a step of
division in the generie hicrarchy (number of storvs) s separately seheduled makes it lear that
the detail within a facet is not only a matter of the degree to which sny one hierarchy is
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developed but depends also on the degree to which the different arrays within the facet are
recognized. The theoretical distinction here is a rather tenuous one. For example, to terminate
the development of the ‘llouses’ hicrarchy at 728.3 would remove the possibility of
distinguishing Terraced houses as a distinet species when searching, and it would do this by not
recognizing the array ‘"ouses by degree of detachment’, In principle, this is no different from
removing the possibility of distinguishing *2-story’ houses by not recogizing the array
‘Buildings by number of storys’. In practical terms however, the reduction in detail would be
greater in the second case because the array ‘Buildings by ramber of storys” is applicable to
many kinds of buildings (i.c., functional kinds, like Residential, shops) whercas the array ‘By
degree of detachment” is really peculiar to Houses. 'l ie position here is, in fuct, the appearance
within a facet of the facility to form compound classes by synthesiz (the notational face of
logical iniersection) referred to in 3.5 as the second facility needed to achieve resolving power,

5. Coordination by synthesis in UDC

5.1
5.2

5.3

5.4

«
(4

5.0

There are 3 levels al which non-mutually-exclusive can be coordinated:

Coordination of lerms from different subfacets (arravs) of the same facet; e.g., Houses—Single
story 728.3.011.261 coordinates terms from the Functional types and the Number of floors
subfacets in the Whole building facet of Architecture,

Coordination of terins from different facets; e.g., Painting—Ceilings 698.12.025.4 coordinates
terms from the Operations and Parts of building facets of Building technology.

Coordination of terms from differens main’ classes (‘phase relations’, ‘complex classes”). For
example, Planning—land-use-Law 711.1:1:31,

In a fully faceted elassification these 3 *levels’ of coordination are separately provided for, since
the resulting compound or complex classes should have a definite, consistent filing position in
relation to cach other. UDC doesn’t provide consistently or distinctively for these different
situations; e.g., the class, Thermal insulation of buildings by aluminum foil reflects strictly a
(5.3) situation, but is represented in UDC as 699.80:691.771-416 as though it were a (5.4)
sitnation. This does not matter so far as the achievement of precise index description goes, The
fact that the colun in UDC can serve lo represent any of the 3 modes of coordination (i.c., can
be used as a general purpose synthetic device) means that theoretically (and, by and large, in
practice) UDC has unlimited ability to define elasses by coordination,

This ability may, of course, exact a heavy price notationally; e.g., the elass Houses—Multistory—
Kitchens—Regulations—Scotland would be 728.2.011.27.05:643.3(094.7)(411). Theoretically,
if the notational consequences were disregarded, the maximum use of synthesis could specily a
great deal of detail which we have assumed is obtainable only by enumeration within
hicrarchies. Tuhen to an extreme we might represent, say, the coneept Internal coml. tion-

“engine by drawing on a common facet for the notion Internai (—191). Iu this way the

enumeration in UNC could be reduced to a level approaching the ‘minimum vocabularies” which
some British users of coordinate indexing favour, However, UDC was never designed for this
sort of use und we must assume enumeration as being the major source of detail within facets,

From flie above analysis, it seems clear that the variations in resolvitg power of UDC hetween Full,
Medium and Abridged editions is entirely a matler of the degree of cnwmeration of terms within

hicrarchics since the narrowing of classes by coordination (iuterseetion) is alwavs possible,
Theoretically, this means that a word-count of cnunerated lerms would be an aceurate measure of

the differences in detail between editions, However, a complicating factor here is that UDCis not an

entirely faceled system and many examples exist of enumerated classes which simply duplicate what
is alvcady achievable by synthesis, For example 6313 Agrienttural machinery yields a Special

auxiliary —13 applicable to any agricultural produce (e.g. 633.1-13 Machinery in grain farming), But

10




o1 i s e A ———-

et i e 8 &

at 637 Dairy produce one finds 637,12 Milk production and 637,125 Milking machinery, Aguin, it is

well known that coi cpis represented by the Point of View numbers are extensively duplicated by
enumeration in many classes.

7. Methods of arriving at different reduction in enumeration

There seetn to he 2 different basic proceditres possible:

7.1

Reducing the enumeration of subelasses within subfacets whilst retaining all these subfacets,
For example, the recently published full edition of 656/656.7 Transport serviees, Tralfic
organization and control (B8 1000{656/656.7 |:1968) provides this enumeration under 656.07
Administration and Management:

650.072 Passenger Services
-05 Persons (by Age, Race, Sex, ete.—as 3-05)
A2 Activitics of passengers (booking, boarding, ete.)
3 Distribution of passengers
A Classification of passengers (by Class of travel, Nuniber
traveling, Activity (tourist, etc.)
5.7 Administrative operations on or for passengers (inspection,

care, calering, ete.)

Most of these subfacets have a faiv number of classes in them, as indicated in my parentheses.
The first stage of reduction (for a Medium edition?) could eliminate the enumerated classes
within subfacets whilst retaining the subfucet as a class; e.g., a docoment on family travelling
would get the number 656.072.4 which would represent all documents dealing with particular
classes of passengers (defined by the special conditions of travelling rather than by the more
generally applicable principles covered by —=03),

Reducing the enumeration by eliminating not only of the classes within arrays (subfacets) but
the arrays themsehes, I the above example, this would leave only 565.072 Passenger services.
This is, in fact, what the 1961 Abridged English edition docs,

This example demonstrates again the important part played by synthesis in providing detailed
specification in UDC. The existence of the common facet for Persons at 3-05 means that even
in the drastic abridgement to 650,072 the notion of classes of passengers can be specified
(656.072:-03) and a farr number of subelasses within this facet. This reflects a general situation
whereby specificity is absolutely reduced only for those hierarchies which depend solely on
enumeration and cannot wtiiize syn.aesis with other facets because they represent classes
uniquely dependent on the given context (as, for example, passenger activities like booking,
boarding, cte, are peculiar to the context of Transport services).

We are still Ieft with the problem of how far to go in the full editions and where to draw the cutoff
line in reducing hicvarchics, All taal can be said, it scems, is that hoth decisions should reflect literary
warrant in the sort of documentary material the edition is designed to organize.

8.1

The commonest measure of literary warrant for a general collection is the output of monograph
literature vepresented by lare eurrent national hibliogeaphies, 10 we use BRI (British National
Bibliography) as a guide here, this would give us a leved of specificity a little greater than that
catered for by the Dewey DEL Sinee the function of the Abridged edition is to serve the
chassification of ‘non-core’ material in special libracies this would seem a reasonably appropriate
level for it to aim at,
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8.2 For the Full edition there is still something of a mystery. Lloyd, at FID, argues that extreme
detail (of the kind, presumably, demonstrated in those parts of the Seismology schedule
excluded by FID) is inappropriate in an index language for pre-coordinate indexes. 1t should be
obtained, he says, from descriptors in a thesaurus, This scems 1o me to underestimate the use of
UDC as a thesaurus itsell. Thesaurus terms divorced from a elassificatory context which defines
them and indicates their major relations to other terms are diminished in their usefulness. Also,
the summarization principle which is basic to precoordinate indexing often calls for the
recognition of these superspecific terms and T think a Full edition should cater for them too,

8.3  The use of computer printouts showing the frequencies of postings to individual terms is used
by a number of post-coordinate indexing svstems to control the size of their vocabularies, This
may have something to offer to UDC editions, but P'm not sure that tie function of UDCas a
general index language, from which specialist weers will select what they want and reject what
they don’t want, does not make this criterion invalid,

FACETED ANALYSIS WITH THE UDC (T.W. Caless)

The universe of discourse evolves from what is discovered by man ahout every atom and molecule
that exists and of all sets and combinations of these atoms and molecules, which comprise an organism at
any time. When organisms reproduce, this activity is observed and recorded by man as information about
that activity, This information i~ further complicated by man, the observer and recorder, reacting to hi-
own feclings and thoughts plus a reaction to being acted upon by hiz environment. Information is,
therefore, a recorded by-product of scholarly and non-scholarly investigation which undergoes a serics of
complex interactions.

he development of a finding Janguage requires thal we draw upon the natural Janguage for the
purpose of localing a sought for picce of recorded information which will contriliate to our understanding
of a particular investigation. This language is ablweviated in that it is not used for =peaking or writing but is
composed of fundamental subject elements specified by constituent relations which may be further linhed
with logical relations,

An information language, to be fully effective, must be developed o that the user can find things
naturally. Al the same time, however, it must he applied to the literature consistently or it will not he
possible for the user to predict where he might locate a specific piece of information il it were arbitrarily
filed. Onee a filing system has been developed, it should represent the best overall arrangement for that
discipline(s) even thongh individual subjeet specialists might occasionally find reasons lo quarrel with it

I we recognize that the element of predictivity is important in the search, then procedures for
linearization of concepts or calegories of information for the disciplines included in the colleetion need to
be developed. A preseribed sequence allows the necessary translation of the terns of an author into a
recognizable pattern, however loosely they might have heen expressed, and the same vales can later be
applied Lo translate the terms of an inquiry into the same pattern to produce a mateh,

Developing procedures for lincarizing categories for a discipline requires that we identify the most
conerete thing thal we investigate in a discipline, its kinds, materials, processes, properties, operutions,
agents, viewpoint, time and form. I there are Linds of Rinds, or inaterials, ete,, then they zhoukd also be
identified in this unalysis. Using three major topies which are instrumentad in haman deselopnient, we note
that we have:

Physical
Suciety

Self

which represent the most conerete things that we investizate, These main classes nvy be Turthes expanded
s

12




i ec————

el e e d————

Semsg  Semny Lemwy NG Gy By Amy

Physical Organism
Society

Peer Groups
Cultural

Affection
Self
Development
Adjustment
Psychic Phenomena

Note that by adding the Jast category of Psychic Plenomena, we now have a general to special arrangement
of classes s we read down the list, This may a'o be likened to an arrangement which goes from a Static
condition (physical) to a Dynamic condition (society, self, and psychic phenomena). By following the
linear string of concepts mentioned carlicr, our document analysis will proceed as follows:

Ixample 1
DOCUMENT:  Dewey, John. “The child and the curriculum®, Chicago, Univ. of Chicago,
1902, 3i p.
ANALYSIS: Thing—I'sychic Phenomena Viewpoint

Kinds—Clild Time--1902
Material Form
Processes

Propertics

Operations

Agents—Curriculum

INDEXING ENTRY: CINLD: CURRICULUM: 1902

In this example, the reference to this document would then be found in the file under the category
Prychic Phenomena. The other catcgories remain emypty Jor this analysis,
Example 2 :
DOCUMENT:  lsaacs, Susan Sutherland (Faichurst). “Intellectual growth in young children™,
London, Routledge, 1930, 370 p.
ANALYSIS: Thing--Psychic Phenomena Viewpoint
Kinds—Child, young Time-1930
Materials Form
Processes—Intellectual Growth
Properties
Operations
Agents
INDEXING ENTRY: CHILD, YOUNG: INTELLECTUAL GROWTIIE: 1930

The results of Uris analysis are similar to Example 1 and the reference to thix decument will also be
located wuder tae categary Psyehie Phenomena, Note that the subordinute teem “intellectual growth™ could
huve heen entered as “growth, inteflectual™, but these are options that subject specialists will need to agree
upor as e syatem is developed.

Examph 3
DOCUMENT:  Mlinois, University of, Laboratory of Personality Assexament and Group Be-
havior, “Peediction and anderstanding of e effect of childreas interest apon
schaol performance; a correlation study of ability, pessonality and motivation
fuctor measures in relation to criteria of achievement, ™ Uehana, 1902, 77 p.
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ANALYSIS 1:  Thing—Sell Development Viewpoint
Kinds—School Performance Time~19062
Materials Form
Processes
Propertics
Operations
Agents

INDEXING ENTRY: SCHOOL PERFORMANCE: 1962

Example 3 is typically much more complicated than Examples 1 and 2. Our first analysie revealed
that this document would be identified as appropriate to the category Sell’ Development. This single
analysis does not serve adequately in summarizing all of the concepts which ave present in this document,
since we note that the subjects which are present additionally cross into another major category, Fherefore,
further analysis is necessary,

ANALYSIS 2: Thing—Psychic Phenomena Viewpoint
Kinds—-Child Interest Time—19062
Malerials Form
Processes
Properties
Operations—Lrediction and Understanding
Agents

INDEXNING ENTRIES: CHILD INTEREST: PREDICTION: 1962

CHILD INTERLEST: UNDERSTANDING: 1962

ANALYSIS 3: Thing—Psychic Phenomena Viewpoint
Kinds--Ability, Personality and Motivation Time-1962
Materials Form
Processes
Properties

GUperations—-Achievement Criteria
Agents—Statistical Correlations
INDEXING ENTRIES:  ABHLITY: ACIHIEVEMENT CRITERIA: STATISTICAL
e CORRELATIONS: 1962
PERSONALITY: ACHIEVEMENT CRITERIA: STAT!STICAL
CORRELATIONS: 1962
" MOTIVATION: ACIHEVEMENT CRITERIA: STATISTICAL
CORRELATIONS: 1962

.- This document now may be referenced or located under two major categories with a total of ~ix
aceess points, This demonstreates that the only limit to the number of analyses eequived for adequate
summarization is dictated by the nature of the subjects, Note also that the linear ordering of the concepts
docs not reduce the fleaibility: of the technique but the necessars controls for reteieval are alway s present,

Additional manipulation of the concepts within cach indesing entey string shown above is possible,
depending upon requirements, 1t is possible ihat Time, for example, wonkl more ctfectively be used for
chronotogically arranging Case Records, 10 this is ageeed upon, then the file for Case Revords woubd be
parctitioned by vear and an indexing entry would appear as:

1962: Prychic Phenmuena: Motivation
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and the entry would be interfiled in Category 1902 and be alphabetically sequenced in the file. If this is
done consistently, then retrievalb is possible. The user is the most important aspect of an information
systemn, and his needs must be provided for in the averall design of any system, There are numerous other
configurations possible with the linear pattern deseribed here, and onee there is agroement Lo a particular
design, it should be tried and demonstrated before implementation. Notatioual signs in addition to the
colon are also Irequently used as w separator between coneepts in indexing such as the comma, parentheses,
and dash. Regardless of the notation selected, entries within the file can be sequenced alphabetically by
letter characters andcor numerically, depending upon the indexing entries,

The manual search is quite elementary and does not need to be expanded upon here. The computer
search will requre understanding of the indexing teehinique. Additional familiarity with the use of Boolean
Operators will be of assistanee. For example, by using the previously cited indexing examples, let us assume
that our reqaester ashs for documents on Intellectual Growth in Children. We would know immediately
that we would need to searcli the file on Psychic Phenomena for CHRLD: INTELLECTUAL GROWTIIL
Note that the document in Example 2 woull not be retrieved unless we additionally specified CHILD,
YOUNG: INTELLECTUAL GROWTIL If the requester agreed that both of these entries were important o
his request, then the file on Psyehic Phenomena would simply need 1o he searched twice, Of, if a requester
wanted CHILD: INTELLECTUNL GROWTH to include CHILD, YOUNG: INTELLECTUAL GROWTH:
CHILD, SMALL: INTELLECTUAL GROWTH, ete., the file format can be prepared and the computer
programmetd to truncate all concepts which follow CHILD (with or without the comma) but precede the
colon and aceepl as a mateh to a reguest CHILD: INTELLECTUAL GROWTH. This will broaden the
search conziderably , and will save searching the file one or more times if a general scarch is required.

Developing an informat.on system is elf-organizing and after the indexing staff has analyzed several
lundred documents, it will hie Tound that many doctiments will fall readily into place if the above scheme is
followed. This does not mean that all will, however. Authors can be quite vague and subjects of documents
can be clusive, \ goud poliey to follow in analysis for indexing is not to sccond guess the author’s intent by
bringing non-subject concepts into the analysis. Otherwise it follows that the retrieval will locate material
which is not related 1o the request, The analysis must be directed towards identifying the subject of the
document, regardless of how disguised it may be. As was mentioned, this system will be sell-organizing and
after several mouths of effort, the indexing terms used will uced to be examined, the synonyms resolved,
and the mapping of the terms into the partitions of the lincar indexing string or citation order
accomplishied. In fact, this will need to be done periodically throngh the years as a means to controlling the
expanding vocabulary.

The pattern ol analysis followed above is applicable to any subject. An example of the subjec. of
Qceanology (the science of the salt water hydrosphere) divided into categories of terms (facets) from an
actuul analysis of over 1,000 documents is as follows:

TIING/KINDS - liay 5, Gulfs, Occanx, Seas, ete.

PARTS -Depthy, Mid-Depth, Surfuce, Layers, ete.

CONSTITUENTS -Copper, Iron, Nitrate, Oxygen, ete,

PROPERTIES - Akalinity, Dennity, Salinity, ete,

PROCESSES —Couling, Currents, Storm Surges, Waves, ete.
OPERATIONS - Cruises, Expeditions, Obseevations, Foreeating, ete.
AGENTS - Buoyy, Daft Battles, Thermometers, Unmanned Stations, ete.

Of cours, additional diffuse (with tespeet to Oceanobogy ) lacets weee identificd in the  salysis which
may be dikened to the VI Common Auviliarten. A similar analysin of documents in Metvombegy amd
Seismohgy was performed and categories of Weams identified for tose disciplives, 1t i apparent that the
most sulitantive facet (FHEPNG/RINDS of THING/ACTIVITY ) is the priosary Gacel of thase disciplines and
PARTS theough o \GENTS are sulimidiany Gicets which van be intervonnected for class specification i the
fovet vrder shown, @i i gquite Bhely that continuad analveis of these opics will anveal additional
sibdivisions of SHAPE of OBJECT OF ACTION 'uéul there will need to be mveged into the alwwve
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arrangement for completeness, Investigators of faceted dassification schemes have also felt that some sort
of relational devices need 1o he developed for better class specification and Farradane! and Perreault? have
offered some untested solutions to this problem. It is interesting lo note that even though Rescarch

Scientists will continue to discover new information ahout these disciplines of the Farth Sciences, it is
unlikely that the categorics and their overall order will be affected: only new terms within the categories
will need to he added.

It is this analysis approach which will provide the basic indexing vocabulary, eventually leading
towards a revised UDC schedule. Onee the vocabulary is properly structured and tested, itis thew a simple
matter to add the UDC notation, And by following these procedures, the UDC schedules will then guide the
analysis of future documents reecived for our collection,

It has been found that arranging the categories THING, KINDS, PARTS, CONSTITUENTS, ete,,
across the top of an analysis sheet with successive analyses proceeding vertically down the paper (similar to
the multiple analyses required in Example 3 for a Human Development document), this visual display of
order will serve as an aid 1o the Analyst. By visually displaying the facet formula, inconsistencies in the
analy sis can be reduced. This approach has been further discussed by Caless®™ and Perrault (see page 16).

A PROPOSED FACET FORMULA FOR UDC 531.5 (METEOROLOGY) (J M. Perreanlt)

In order to treat a class from a more-ordess enwmerative elassification such as UDC a~ a faceted class
capable of synthesis of complexes in a predictable way, it is necessary to introduee a facet formula which
can guide both the indexing and the scarching. UDC does not have such explicit facet-formulary rules,
though they are often implicitly peesent. The attempt made below is to spot the varions facets contained in
UDC 551.5, to determine their optimum order as applied to the statement of documentary contents, and to
predict the utility of such a facet formula in indexing and searching, The attenpt s carried out by
allocating all numbers in UDC 531.3 to une of several columas in a matrin, and by stipulating that the
contents of this mateix must be cited in the complex sumber in the order given,

The partitioning is careied out only at a relatively pross fevel; thene is sl much to be done in terms of
examination of cach number o see whether it would not be hetter relocated in g matriy colum apart from
the! indicated for its superondinate nonl e For instanee, would 3531.577.0 not be better placed out of its
[Pa ] column intu the [\ | (see p.18) colmnn?

The plan of attack is (1) to aee whether the whole class VI 3515 can be analyzed in terms of
Ranganathan’s categorics (first round); (b) to see whether levels and further rowmds can successfully
acconunodate all concepls in the fickd not covered in the it round; amd (e (o point eut several uneccohed
probicus and some possible solutions to thems but without attempting to sohe all peoblens of msplaced
cancepls andfor iwseparable compleses which resist facet analy sis.

Analysis Int  Gross Categories

The discipline of meteuedopy swems o be divided, for parpoaes of chesifivaton analy sis anid
translation, into the gross catepugies of Phenomena, Encrgy, Space, Tine and Form, Hhese matel the VI
codes:

851517 P]

1/531.4. 531500, 330,591 {F)
(11 5]

"W T

8513006, (U2), -9 |F)

16 )
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Thus o document representing fongterm obervations, 351.500.3, of thundenstorms, 3515154, in
1Oth Centary, 187, Seotland, (1), would be combined in the ordee implied in the matris:

1"l [ [$] T} (F}
Ao b.olT O3S L 350509 551.59/6 (l/‘)) /T 55!.506,(0‘_’/0‘)),:(ll=‘)

3515150 () “1g 551.506.3

A relational <isn. of cotrse, is necessary (o join main-clis meanbers, giving 551,515, 431)°18™:551.506.3 as
" pIRLLY Fiving
the final pe-uldt.

Another document might be a bibliography, 016, of winter, “3217, gales, 551.553.8, which would
plug into the matrisas:

) L (] [T} [F)
I RN RY 3o 016
Again a n'lu(i(m.;'l sigis peeded to bhadd the finad code, 3515538328016,

As a fnal exampie at this gross bevel of analvsis fet us tahe a document on lunar influences,
S3L590.22 on fronts, 331315.8, namely a xet of weekly bulletins, 531.300.1:

i IE) 151 (7] (F]

531.315.8 i BV 551.500.)
All theee numbers need colonning here, giving 351.513.8:351.500.22:5331.506.1. {
!
. . . . . . - §
Anah sis of Gros Categaries Into Sub-Categories 5
* 4
There are, ax well v the gross categories mentioned, several levels and rounds noted within the
metesrological literature, sod Tairy well represented i UDEC Phenomena are eithicr concreie cvents 3
representing a comples of characteristies, 331.3135, ot simpler sets of chazacteristicssuch as 331.510/.513,
3] A
These an to be arranged by deereasing concreteness thua
E
r p d ’
¥ () 1 IP] [Ps) [Pe]
(Compln (Conatit. (Wnd)  (Pressure) (Temperature)  (Mechanizal
phenvmens) uents) propertics)
hev] I B 83157 55153 IO R 33152 33151518
A ducoment on rain. 530370, reailting from thunderstirms, 3315154, would plig into the matrix as
3
3 B
ini sl " IP] i) P k
Nt IR OB aalathl r

one on purdaes S LR L mohied morain, et oYy | B IS
I e L R SSL510 82
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one on the effect of frozen soil, 551.525.5, on i barometric gradient, 551.512.1, as:
551.542.1 551.525.2

Among the se.ori! codes showi shove as [E], the best citation order is probably 551.59(1% 1,
followed by all outside codes ax {7 ], However, it may be the case that this order is more a precedence
order than a citation order, just as that among the various levels of 1], where it is highly unlikely that
more than two levels could oceur as mutually modilyving elements ina sing!e dorument.

The beat order for [F] ix special Torms, 350.500]F ], followed by general form, (02/9)[F, ], and
then by language =0/=T[Fy ], A complicating factor is the lack of (01) as & cneval form, and the need 1o
colon ou main-class 01- codes as subslitutes,

Now we have a gross order of categories, [P, F ST, FLoand acore develope d formoof it [Py, Py,
Ps, Pa, Ps, Pe. By, Ky 8T, Fy, Fay Fa ] more or less standard sub-lueets of [S]and [T] can also be
develuped. But thire are parts of the 551.5 schedules not accounted for in this vitation order, and they
seetn 10 fall o two sectors: (@) a second round, 0 be introdueed alter (Fy ], consisting of [ ]
instruments, 531.508, |1P; | velicles, 351507, [ E] methads, 530501, [2S ] and {27} and (b) the idea
of application or results, represented by V3514, 55158, and 531.7/.9. The seond of these, being
postalated as target (with meteorology itself as the souree) necessarih precedes all meteorology codes in
the citation oeder; labelling this one as {A] for application, we getan oserall citation order, [\, Py, Py, Py,
Pq,, "5, PQ. :‘:;, l‘:;, gl'g, zl'z, QE. 2\‘ ey j'll‘ ey Q .y T.. . “‘l, F), F; ]

Some Unresalved Problems

Within each columa of the resultant matrix can still he seen a laek of total logieal mutual exelusion:
for instance, until recently 531508 (instruments) had two subsubfacet=: (@) 33050080 (inztrmnents for
upper-air investization) and (b) 531.508.2/.9 (insteuments for measuring radiation, tmperature, presure,
humidity, and mechanical phenomena); 551509 now has two subsub-lacets; one foe forecasting and one
for modifications. Theee are also sueh disquicting features to be noted as a shnilarity of pattern in the
beeak.down of such classes us 331320 17,36, 33031/ 5136 331530005, 315711136, 551.577.14.30,
all of which vould better be redueed to a special anilivey; and o horrowing-feature fur the divisions of
S3L.515.1 which can be applicd to 351.515.2, 3, A4 and 7 but e divisions (e, Tracks: 53151513 of
barometric depressious, 331.513.23 of hurncanes, 33131533 of tornadoes, 331515043 of thunderstonms,
and 531.515.73 of anticey clones) cannot be exbibited alone, e, in proeral,

Similarly, it i to be regretted that a zreat deal of sedumbaney will inevitably occur with sach a cale
as 3515158551002 531 5000 the formeelass 331500 mizht concenably e reduced 102 <19
auxifiory, and the clases 331501, 351,507, 351500, and 331509 ta a 01709 anvibiary . Then sach a eode
could he ecconomized to read S3LSISSSLAUO2 L SUHSTKINTIITA A00E
SHLSISACMY 8730 3 rval harror Bike 3503155353300 LS5 LSLG: 551 307851 S0T.500 05715000
(wrekly bulletina on Beaufurd scale sleenations of fumations; the inetasmeniadi mis an ancinometer
bronalit into plave Iy a kite, and the metiod of testsmission i radio) 1o 338 3100 LAROTHS LML,

The final (and probabl isarmountable) obstacle is the misplaement of concepta; an example 1
531.377.5.0: .3 shonkd be volonned on from 351,59, .0 from 35054,

ORDER OF OPER NTIONS AXD USE OF SQUARE BRAUKETS (J M Perreanlt)

For cmplinmcnt of a precosrdinated indeaing binguage with a compater o, e, for effiwion
clencal manipdation of i 0 x nevesan for certain sontactical mbs o e followed. Utherwae
interprclation of the complenes of leeme, cach of which comploy s poctudated to repeswent o doempent {or,
to we Soereels febwitons expresaon, a Cdocumentan wnhy o whether cnevelope dchal teeatise chagster,

article, section, paragraph, ve sentenes) will e readesed mees puesawaod.,
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Gitation oider, fnsofap os 3 s dictated not by mere rigor (cither for the sahe of predictability or of
comvenicnced, but by the oxigencies of meaniag, i o means to the elimination of gnesswork in interpreting
prescoovdinated compleaes of termss But the simultineons advastage aed disadvantage of a synthetic
classifieation swh as VDC 3 that oceasions wiil arise for which not even the most carefully prepared
sitation-opder rules will be suflisient. To aid v the formalation of guesswork-free complex index-
statements will require meaning-empty svmbols capable of showing the boundaries of symlactic
refationships and of semantie influence, naeh like punctuation in nataral languages. (1t must be noted that
it UDC the jumctaationds are olten more than merely syntactie, they are more pormally semantic
primarily and svntactic only accidentally, as when parenthesized expressions are intercadated to change a
camenience-dictated eitation order.)

A incluetable question i a computer-manipulated pre-coordinated indexing lasguage is: s these the
posibility of expressions of a higher arder of vomplexity than the finear sorl expressed as A > 5 > (,
where U main sebject A is modified by B, and the reseliing complex A > B is modified by €7 11 B
represents a place-modification, of A, by # and D, the whole complex/compound heing modified by the
form C, will A > B > 1> (Che our only (and incorreet) available codification?

Or, to put the question in meee general terms, as the computer reads through the digits of the
complex, can it do any thing more than just to treat the whole strisg like & long word—or can it treat it like
a setitenee, with cluses, phrases, ete. (The question of niodes, tenses, efc. is nol ashed-perhaps it would
mihe no sense here; we may speeulate that the sole predicational form in information work is the
calegorical.)

Given any expression in EDC that goes beyond mere sehieduled elaboration, intelligibility demands
that there be o mle for the assimilation of cach suceessive digit. For instance, in the expression
S30.2(TAT), the ¢ imal point conveys nothing, so that afler the first theee operations Ez?, the fourth is

not ., but 3. After the sixth operation, again, the seventh is not ( , since again, there is no real
—d L S .

meaning to ( by itsell. Therefore the whole set of operations runs 530.312(747); that is, when a symbol is

encountered which initiates a term of the complex, that whole term is read in before the whole term is
assimilated to the preceding whole tern, '

But this i & minor point compared 10 the problems occasioned by a complex in which more thar two
terms are joined, The ordinary rule A> B> C would apply to a complex such as 550.342(747)(03), with
each major teem being represented by one of the three letters, as well as within cach term, But in a complex
in which cither a2 the saue initiating symbol oceurs more than once, or b: the various initiating symbols
oceur in an order different from the reverse of that shown on p. 10 of 3d abr. English edition. What about
an algebraic order such as A B instead of the normal A B C? For such an overriding to be intelligible,

there must be a normal order for it to override, From the exansination of 550.332(747)(05) it will e
intuitively agreed that cach new digit. 0 1 2 3., 9ix to he assimilaled to whatever precedes it, without
a new “word” starting; Bat onee @ new word starts with “ts charaeteristic initial sy mbol, further digits are

assimilated wntil the terminal symbol is eead; that certain initial symbols have greater “bond strength™ than

others,

A provisional tabulation of an order in which cach type of juncture tihes place in UDC was
attempted in my paper “Towards Explication of the Rules of Formation in UDCT; discussion hetween
Autony Foshett, Derek Langridge, Jach Mills; and myselfy in the course of consultacons directed by
Thomas Caless, led 1o an agreement on @ rather different order, namely (following altee the ordinary
numerieal digits):
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On n:n ‘ {=n)
n'’n nin ntn () nwn (On) =n
“n An “n”

This mesns that in A'B/C A and B would be joined before B and €, as A CB/C white A/RTC would be
A/B’C. Symbols artanged between braces are simullancous in operation (equivident in bend strengthi); thus
l i< » (o]

it is their citation order thai determines order of assimifation, ascording to the standard A > B2 € rulbe.
This gives ;\.‘)B-(.Z, hut A-13.0C, ete. Intercalation of self-enclosed terms such as (=u), (rj, 0™, and {On) is

done with the normal techne: standard order 338(11)“18™ can become 3(11)38°187. or 337187y, or
even (by double interealation) 3(1*1874H38. But intercalution of non-seif-enviosed terux ensounters the
difficulty that the terminus of the term is difficult or even impossible 1o recognize: the sguare brackets e
drawn upon to show the overriding misplacement, without thenselyes substituting fer aav other svmbol
(therefore n o U in agreement with 3d Lnglish abr. pd1). Discussion among the gwoup reculted in
agreement that square brackets must have ¢ i t h e r a2 symbol inside, in which case they are
interpreted ax being used to intercalate, or &2 a symbol outside, i which case they are Ssterpreted as heing
used for algebraic grouping. The first case would he such as 620.1]:669.14 74 (note that 3d Faglish she,
onits the colin); the second such as 16:[17:7], where Jack of square brachets would give the order of
assitnilation A B C instead of the desired A B C.

Tiie sitwation until recently was that the square brackels were used for three distiiet purposes
without any way of telling the one from the other. These three were Iniercalation, Alpelaraic grouping, and
Subordination. Tle thied of these burdens has been mere or less removed [rom the square brackets by
sdoption of the double colon n::n (though there are unresolved problems not to Le tacikled here); the ase
of a symbol such 2s the colon cither iuside or outside the syuare hrackets therseives effects the necessary
distinction, '

P-note version: (distributed to the CCC by the FID in November 1969 as C69-27)

It should becore a binding and universal convention that

(a) Auny UDC code consisting of more than two elements is normally interpreted as assimilating cach such
clement from left to right (except as provided below), Eg., 338(41) 187 or 75,028.2:007.0:669.7 1 -cach
interpreted as A 1} C,

(b) Any UDC code consisting of more than two elements, with junctures fornied by twe or more different
relational symbols or auxiliaries, is interpreted as assimilating each element in an ender fixed by the
following tabulation: (uumbers in parentheses above each UDC combination signify the combining
precedence relative to the others):

w0 @ & O (6) ®) 4 ¢ @ Y

1] nfn nti On nin (=n) cnin (On) =n
- O0n (n)
“'l »
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Eg., 6061:546.33712 interpreted as A B Conot A R C :
LY =

N

054073248, tnlerpreted as A B C Donotas A B CD
i i

o ¥
sy i 1 . s S W BT

378.1:826 1837/1901 7, interpreted as A p (

oy

378,4:820(05), interpreted as A 3 €
.

b Z {c) Any UDC code consisting of more than two clements may be forced to vary from the order of :

P assimilation described above in (a) and (b) by the use of square brackets, which are purged of any =
independent meaning, Thus the example 620.1]669.14]74 (Inglish abre. 3d ed., p.L1) is rendered invalid; .

- the normad Torm, 0201716049, 1, implies that the colon needs Lo remain (sinee the square brackets have

s no independent meaning) in 020010669 LHT L This variance from o-divary assimilation-conveutions (as

well as from standard citation order} is that commonly called intercalation, und always requires retention of

the moved 1 lationad sign, whether nta, n/n, n:n, or n'n inside the square brackets, :

{dy Any UDC code consisting of more than two clemenis may have internal groupings which need display
i order that the order of assindation described above in (a) and (b) do not fragment them, thus changing

their meaning. The square brackets will be used to show the boundaries of such internal groups of elements,
: thans overriding the (a)- and (b)- conventions. F.g.

v
b - v o P w0

[05:32]4]O7BHT2), interpretedas A B C D E,

not (as without the square brackets) 4 A B § DE

Jn contradistinetion to (¢), this convention always requires reténtion of a relation sign, whether n+n, n/n,
" ne, o {though uplikelyyn’n o w bt s i d ¢ thesquare brackets,

T

(g
[T
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CLASSIFICATION OF SCIENCE AND TECHNOLOGY (A.C. Fosketl)

There are various ways of arranging the topics which fall within the broad heading of Science and
; Technology. The UDC follows Dewey’s lead in gathering together all of Science (with the exception of
“ medical scicnce) in one group, and all of Technology in another. At the other extreme is Brown’s praclice
in the Subject Classification of collocating each technology with its basic science; this idea has often been
ignored, largely because Brown’s execution of it left much to be desired, but is seen in Colon Classification
and in Blis's Bibliographic Classification. Ranganathan follows Physies by Engineering, Chemistry by
Chemival Technology, Geology by Mining, Zoology by Animal Hushandry, ete, Bliss ealiocates Chemistry
and Chemical Technolory, and some branclies of Physies with their technologies~but then fcaves the rest to

go into his Uselul Arts elass towards the far end of the overall sequenee, Colon also has a Useful Arts closs
which is something of a “dustbin” collection. '

rom oy,

T e

PRSP

It seems elear that there is no general consensus amony the schemes, Literary warcant works both
ways: one finds texthooks in which the various branches of Physies are brought together, but one also finds
such works as the “Sourcebook in Atomic Energy® which deals with hoth Nuelear Seience and Nuclear
. Te nology,

it is equally clear that there is po general consensiis among the individuals concerned, In the main, a
mechanical engineer will have more in common with an electrical engineer than with a physicist interested
in Mechanies: an eleetrical engineer more in common with a chemical engineer than with a physicist
interested in Electricity and Magnetism, This is however by no means always the eases a vacuum physicist
{ and a vaensim engineer will have much in common, as will a solid state physicist and an electronies engineer
‘ working with transistors or integeated cirenits,

o (e e ———— At S BRI R S A S (ke LA

21

[ S RN




f

;
;
Q
!
L

(Mg e e e it

-~

opeprty

at

-

In UDC the ese of the 4 may provide a way out of the dilemma within the existing framework, by
caabling u: o specifly both the science and the technology of a particular topic, e.g.,

539.1 + 621.039 Nuelear science and technology
533.5 + 621.52 Vacuum scienee and technology

This is the ase of the + to indicate a genuine aggregate class, hut itis open to some theoretical objections,
These can hest be demonstrated by considering the overall order resulting from its use.

Tho arrangement in Figure 1, which is that arising from e straightforward use of the
plus +, vbviously wives an overali order in:

5/6 . Science and technology

5 Science

5., ces

53 Physics

533.5 + 621.52 Vacuum science and techmology
533.5 Vacuum physics

539.1 + 621.039 Nuclear science and technology
539.1 Nuclear phiysics

6 Technology

62 Cngineering

621.039 Nuclear engineering

621.52 Vacuum cngineering

Figure ]

where Science comes between the general heading Science and Technology and the special-general headings
Vacuum science and technology and Nuclear science and techinology, On the other hand, the existing UDC
notation does not tend ilself to the arrangement given in Figure 2, which does give the desired progression
from general to special. To achicve a mnemonic effect, it would be necessary to have a paraliel arrangement
under tlie genesal heading Science and Technology and under the special headings Scienee and Fechnology;
without this, it would he dilficult to provide in advance for every possible literary warrant at the wider
heading without a great deal of enumeration. This however implies that there is such a parallelism between
Science and its related Technologies. 1 am not convinced that this is the case; even Colon Classification
shows little parallelism within its parallel main classes, and other schemes show even less,

5/6 Science and technstoo
? Nuclear science ana gy
? Vacuum science and technology
5 Science
L] LN
53 Physics
533.5 Vacuum physics
22
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539.1 Nuclear physics

6 ' Techinology

6.2 h .Enginccring

.()'f.’.l 039 i\l.l;clcar engineering
.(i;’..l 52 ‘V.a.cuum engineering

Figure 2

It may be that an approach using the Classification Research Group (CRG) analysis of entities and
atiributes®, combined with integrative levels, would give a more satisfactory comparison, but T am inclined
te doubt this,

1 am in fact not at all sure that any solution which is both theoretically and practically satisfying
exists, bul it may he possible te use some device Lo give a satisfactory result with UDC, The use of |. . ]
suggests itself as a possibility: the question marks in Figure 2 might be replaced by notation of this kind,
c.L.,

5/6[533.5 + 621.52]
5/6[539.1 + 621.039]

The only objections | see remaining to this are those which apply to the overall order within UDC; the
divisions at 5/6 would parallel those at 53/3:4 (or possibly a wider set of the subdivisions of 5) and would
therefore be open to the same criticisms, Since we hiave in mind the improvement (admittedly long-term) of
this situation, perliaps we should go ahiead and recommend the solution proposed here.

A third possibility might also be considered, Many works which require the use of the + in this way
contain a minimum of the science-sufficient for the student to gain the foundations for a study of the

technology. In such cases, it might well be desirable to file works on the science and technology of the
subject immediately before works on the technology, e

Lo
621.039 + 539.1 Nuclear science and technology
621.039 Nuclear technology
621.52 + 533.5 Vacuum science and technology
021.52 Vacuum technology

Any solution to this problem is likely to leave some users dissatisfied!
INSTRUCTIONS FOR UDC SCHEDULE REVISIONS (A.C. Foshett)

Preamble, The UDC has from its beginning used several synthetic devices in its notation to facilitate
the construction of class numbers for composite subjects, These include the various. common and special
ausitiaries, and in particwlar the colon, which is widely used to signal *in relation 107, UDC schedules have
thus been Ssynthetic’ from their beginning. The basis on which UDC was consteucted, Dewey's Decimal
Classification, 5th edition, was however largely an ‘enamerative’ schemes e, one in which con. posite
subjects are listed as they stand rathee than being corsteneted from their individuad elements, UDC ook
over much of this enuerative structure, and this has in many cases led 1o problems where there is o clash
between an cnumerated place tor a composite subject and also the possiblity of synthesising one, An
example can he found in Clemical Technology - winetal oil processing 605.5. Here, Fractional distiflation is
enumerated at 605.52, but the notation might equatly well be 665.5.048.3, constructed by edding the
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auxiliary .048.3 (meaning Fractional distillation) to the base number 665.5. The confusion is accentuated
by the fact that ouly a few operations are enumerated at 665.5., but as many as possible are included in the
avxitiary table; if we use the enu.aierated subdivisions, we shall end up with an order which is not
satisfactory, for it will consist of a mixture of enumerated and synthetic subdivisions,

Problems also arise with the indiscriminate use of the colon. Relationships between subject may be of
several kinds; if we only have one symbol, the colon, for all of these kinds of relationships, we are likely to
find again that the resulling arrangement will be unhelpful and confused. The American fnstitute of Physics
rescarch into the use of UDC with mechanized systems showed that the lack of precision in the use of the
colon was a significant drawhack. :

These and other problems may be solved by the use of the ‘analyticosynthetic™ approach. First used
by Dewey, but only implicitly and in a limited fashion, this approuach was put on a sound theoretical basis
by Raoganathan, and has since been further developed by classificationists throughout the world, Many
UDC schedules compiled over the past few years have demonstrated this method, and it is proposed that t
should become the stundard method of compiling new or revised schedules. To facilitate this, the following
noles are intended as a guide to the clussifier about to compile a schedule, indicating the kind of problem
likely to be encountered and the possible solutions.

Procedure for Constructing a New UDC Schedule

1) The first essential is to make sure that the subject arca being covered is homogeneous. An explicit
definition of the subject should be agreed, and concepts falling outside the subject thus defined must be
rigorously excluded, otherwise it will prove impossible W devise a satisfactory schedule. For example, when
the schedule for Seismology was revised, the subject was defined as: the science of Earth Disturbances in all
that relates to their forces, duration, lines of direction, periodicity and other characteristics. On the basis of
this definition it was found necessary Lo remove Earthiquake engineering 1o 622 and Farthguake disasters to
614, since neither of these topics belongs in Seismology, though both were previously to be found there,
Similarly, in revising the schedule for Library Science one would nced to remove those subjects which,
through historical accident, are found there but do not belong Uiere, such as Bibliographical psychology.

2) The subject should then be analyzed into its facets. A facet is a set of terms all of which bear the
same hroad relationship to the inclusive class; for example, in Agriculture one will find a Crops facet, in
Literature a Literary forms facet, in Sociology a Persons facet, Facet analysis must be based in the first
place on a study of collections of at least several hundred documents, but this is the position in which most
potential revisers find themselves, in that their proposal stems from practical needs of their document
collections. There will normally be only a limited number of facets in any given subject. Many of these will
become obvious very ecarly, others may oc ur only rarely,

It will usually he necessary to analyze a facel still further into a set of avravs or subfacels. For
example, a Persons facet would need to be organized into arrays such as Persons by age, by sex, by ethnic
group, by social status, by occupation, by nationality, by height, by weight, by eolor, and so on. The
analysis should he carried out to the point where the terms in any given array are mu tually exclusive: i.c.,
they cannot be combined in a composite subject. For example, child, adoleseent and adult can appear in
the same array, but child and male cannot, because there ix the possibility of combiming child and male 10
denote boy. Fqually, analysis into child and male will exclude boy.

The analysis should not however go heyond the level of terminology used in the document collection,
For example, if the documents refer to Thermometers, this is the teem that shoubd he wsed, rather than
Instrament for the measueement of temperature, This analytical definition will in fact be reflected
implicitly by locating the teem Thermometer it the Agewts Facet applicable to tie measarement of heat,

After some idea of the structure has been obtained by this study of e docusents, the vocabulary
ghould be eularged by studyving such reference tools as dietionaries, eneyelopedias and gossaries, as well as
existing classifications, thesauri, and lists of subjeet headings, 1 the analysis has beem adequately careied
out, the study of these will not lead to any inctease in the number of facets or arvays, but it will ceriainly
increase the number of teeaw to e included.
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Most work on facet analvsis has tahen place in the area of Science and Technology, and here it is
possible to indicate the kind of facet thatis likely 1o be found, for example: Things, Kinds of things, Parts,
Constituents, Properties, Processes, Operations, Agents. However, it should not be thought that these are
the only Kinds of facets likely to oceurs in all cases, it is the literary warrant of the collection of documents
that will dictate the structure of facets and areays, and generalized statements need not impose any
constraints, Rather, their use is to suggest the kind of pattern that may appear,

3) Onee the structure of facels and arrays is complete it is possible Lo oragnize their contents into a
helpful order. Within an arcay there may well be hierarchies of concepts related as genus to species; in such
cases, the more specilic should follow the general. Among concepts which are of equal rank, ie.,
coordinate, there are various principles which may be helpful in giving some indication of uscful
arrangements, These include,

chronological

evolutionary

increasing complexity

spatial

size

alphabetical (Tor concepts having specific names)

traditional

The latter two should he used if no other more useful principle seems appropriate. It may also be
useful to bear in mind the idea of ‘preferred category” ic., tite idea that one particular concepl is more
significant than the rest and should therefore appear at the head of the list. For example, UDC considers
Farth in Astronomy outside the normal sequence of planets, arranged according to their distance from the
Sun,

The analysis carried oot so far will have given a list of terms arrangzed in facets and arrays, showing
their relationships within those arrays. Although it is not the primary purpose of the UDC, such a listing
will form the basis of a @tisfactory thesaurus for use in a post-coordinate indexing system, a valuable
ky-product of the analy sis, »

4) For single entry systems it is necessary to establish a ‘citation order’, Le. the order in which the
elements constituting a composite subject @re to he stated. Without a fixed citation erder it is possible to
have ‘cross-classilication’, ie., the possiblity of placing the same composite subjeet in more than one
lor 2tion, For example, works on the fractional distillation of mineral vils might be placed in 665.5.0-16.3 or
in 60,018.3:665.5. If the possibility of using UDC as the indexing language in a large international
computer-based retrieval system s considered, it will be scen that a standard citation order will be
imperative if eross-chassification is Lo be avoided.

Although the uced is fess obvious, a basic citation order is also necessary in multiple entry systems,
Unless the original statemeat of the subject is semantically sound, munipulation of it 1o give additional
entries is unlikely 1o be more than partially saccesstul,

A standard citation order aleeady exists in UDC for the common auxiliaries, and Qurther instunees will
be foand in many of the schedules, For example, in Agriculture, Crop is intended to tahe precedence over
Operation or Problems so that Inseet pest of groin crops will e found with other works on grain crops, not
with other works on insect pests. In Nuelear technology, reactor types are first comsidered according to
nentron energy , ther moderator, tien coolant, then purpose,

From the generalized statenent of facets above we may derive a standard cstation order: Things,
Parts, Constituents, Propertics, Processes, Operations, Agents, 1omust however be remembered that we wmay
findd Constituents of Ageuts, Parts of Agents, ete, giving @ sevies of recurrences of the busic order, The use of
a matrin has been demonsteated by Caless as a solution to this problem,

S many cases, the standaed citation order just mentioned will not be approgiiate, and it will be
neeessaey to establish one ad hae, The analysis carried out in Stage 2 will prove invaluadble heee, sinee in the
course of anals zing compusite subjeets pevealed by e literature itsell into their cheaents we are alimost
certain to gain a clear idea ol the relative importanee of the different elements, The citation oeder is merely
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a reflection of this importance. The use made of the collection will also be a guide; only those coneepts in
the facet whicli is first in the citation order will always be grouped. Concepts in subsidiary facets will be
scallered in a single entry system. The choice of citation order is thus very important if the collection is to
be arranged to the best advantage.

5) The individual facets can now be arranged to give the overa!” schedule, sinee the concepts within
cach facet have already been arranged. A simple but useful rule is the so-called *principle of inversion”,
which states that the order of the facets in the schedule should be the reverse of the citation order. The
reason for this is simply to ensure that general topics always precede more special, and it is usaally observed
in existing UDC schedules, For example, in Agriculture we find that Insect pests (632.7) and Grain crops
(633.1) both precede lusect pests of grain erops (633.1-27), so that general is found before special, The
filing order puts the Problem facet (including pests) before the Crops facet (including grains), while the
citation order in the cemposite subjects where both Crop and Problem are found is Crop-Problem, i.e., the
reverse of the filing order.

If this principle is followed, the least important facet of the subject will appeal first in the schedule,
with the most important last, 1t is not essential that this principle be adopted (it is not used in the Nuclear
reactors schedule, for example), but it does give a more helpful order in that special will follow general
consistently; if it is ignored, then special will from time to time be found preceding more general topics.
For example, in the nuclear reactors schedule, a work on experimental reactors in general will follow a
work on experimental gas-cooled reactors, and hoth will follow a work on experimental gas-cooled
graphite-moderated reactors, This could make searching the files more difficult,

0) It should Le possible at this stage to carry out a preliminary est of the schedule to see il it is
salisfactory, using the collection of documents on which the analysis is based. This should indicate if the
citation order adopted is sound, or if it needs some modification 1o be satisfactory.

7) The next step is to allocate notation to the schedule, Several points are involved here, The fiest is
to select a base number that is satisfactory and which does not clash with any existing UDC notation. (For
private purposes, this hese number may be replaced by « letter; as is indicated in the introduction to the
Unglish Abridged edition, The possibility of doing this without confusion will give an added check as to
whethier the subject area covered is indeed homogeneous.)

The sccond is 10 allocate the nolation to the various facets salisfactorily. At present two symbols are
used for auxiliaries within a particular sebject: the hyphen- and the point nougl:t 0. It is recommended
that the—-be used for Parts, Constituents and Propertics, and the .0 for Processes, Operations and Agents,
An example at the end of this paper illustrates how this may he done in a revised schedule for Library
Sciences, in such a way as to give o satisfuctory nolation for alt the more important facets, with the
possibility of using the colon if it is thought necessary 1o make multiple rather than single entries,

The reuse of exicling numbers with vew meanings is not recommended, sinee it will lead to porsible
ambiguitica, Existing notation should be left unused, and may then be reused after a period of ten years, by
which time the problem will hive diminished to manageable proportions in the vast majority of libraries
using UDC, ‘

Notation should, as fur as possible, be hierarchical or expressive, i.e., cach step of division in the
schedule should have its counterpart in the notation, This will facilitate the use of the UDC in
computer-hased systems, VDG tives a decimal notation, i.e., theee are nine divisions available of any given
number, omitting the zeea, Ju many cines this will not be enoughs there will be more than nine divisior
equal standing. In this case, centesimal notation showld be used, e, two digits (for example 37, 52, 89
ete); this witd give 81 potential divisions, or 1§ the zero is nol omitted. Sinee iUis desizable to be able ta
add new concepls, it is neeessary not o wse numbers imnediately together; use 2, Hand 0 rather than 1,2
and 3, il only theee suludivisions are reyuired,

8) An alphabetical index will be requived if topies are to be located casily in the sehedule, The
simplest way o compile sach an inden i by what is Lnown as chain procedieres the resulting indey s a
‘relative index™ of the type Found in the Fuglish Abridged edition, Perhaps the best example is the eclative
index to the Dewey Devimal Classidication, in which the basie principle used by Dewey is worked ont very
well.
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The essential point in this method is that it is not necessary Lo index subdivisions of a term under that
term, since they can be found very simply by turning to that term in the schedubes, For example, in
Agriculture, Grains are a subdivision of Crops: one would therefore make index entries

Crops: agriculiure 633
Grain crops: agriculture 633.1

but NOT
Crops: grain: agriculture 033.1

since the Latter merely repeats in alphabetical order the systematic subdivision found in the schedule. The
method is very simple. ad gives a quick and casy way of compiling a satisfactory index to a schedule. No
work is wasted, yel every approach is covered, cither by the alphabetical index or by the systematic
arrangement of the schedules,

It must be emphisized that what is deseribed here is an index to the schedule, not to any particular
collection of documents, L. should not be necessary to index any composite subjects, since these should
have beca excluded from the schedule. While the compilation of an index to a large collection of
documents can be complex, the compilation of an index to a schedule is a relatively straightforward matter.

9) Once the index has heen conipiled, work on the schedule is complete and it should be tested again
in detail. 1is at this stage that it is useful to circulate the proposal in draft form so that the testing can be
shared by other librarians, who may well be in a position to offer helplul commenis on the hasis of their
own expericnee,

1t must be remenmbered that since hnowledge does not stand still, no schedule can ever be regarded as
permancut. The analy tico-synthelic approach outhined here will give a schedule which may be modified
with the minimum ot dilficuity, since it provides a structure which is likely to endure, even though it may
need additional concepts from time to time in order to heep it cuerent,

Outline Schedule Showing an Application of Facet Analysis to Library Science

In order to avoid confusion with the existing notation, this proposal uses 029, at present vacant.

LIBRARY SCIENCE

029 Library science
029.01/.03 Conymon operations and agents, e.g.,
X1 Contruls

external: legislation
internal: rules and regulations

Management
Finance
02 Staf(
03 Buildings and equipment (Site, branches, rooms, mobile ibrariex; lightiog,

heating, ventilating: special equipment, ¢.g., shelving) Protection, main-
tenance, repair,

029.04.09 Techuical aperations and agents
01 Selection, acquisition, ete,
05 Storing, hinding
06/07 Claseification sl vatalogiing
00 Classilication
Kin Catuloging
072 Catabogs by physival forn
K] Catalogs by type of arven
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074.2 Author
’ 0745 Subject
074.52/6 By mode of arrangement
074,52 Alphabetical
07401 Classificd
07150 Alphabetico-Classed
08 Circulation
029.1/.7 Library services and materials
029.1 Conditions of senice, e.g.,
J2 Hours of opening
14 Reference, lending
029.2/.3 Information-bearing materials
2 by form (c.g., Bovks, newspapers, entting wicrocopics records, fihns)
3 by subject (Use colon, c.g., Law materials 029.3:34)
029.4/.7 Library scrvices by owner, ete.
029.4 by owner
42 Private: industrial firms, socikclies, ete.
At Academic: universities, schools
40 Government: municipal, county, state
029.5/.7 Urers
or,
029.4 Special
029.5 Academic
029.61 National
.062/.67 Public
029.7 Special users
Fxamples of sy nthetic notation:
Law materials in academie libraries 029.5-3:314
Hours of opering in acadvinic librariex 029.5-12
Classification of law materiaks in
scademic libraries 029.5-3|:34] On
Clawsification in academic libraries 029.5.00
Alterna= Outline Schedule for Lileary Science (recently developed by 1. Mills)
: 029 LIBRARY SCIENCE
o Li/.03 Commun aperations and agents
. 0l Organization: adasnistration and managrment
02 Admanitration aml Contral,
M2y Exteral: begislition
0124 Internal: rubes and svpulations
. 026 Connedl, Commitiee, Trusdees
014 Mavagvnnent
016 Finanring
R{Rd Saff
ki Rt/ Profesienal
! Rind} Nown-profenmnal
b 0 ituitdings atel cypuipinent
P n

-
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032
033
031
035
036
037
0409
04
042
Ot
03
052
054
06/.08
00
iy
072
073
074
. 075
! KUy
I 08
) 082
i 08:3/.085
o 083
084
: 085
085.2
083.2 (\/7)
087
L8722
: 0872 (V7)
oal
) 09

I
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Site
Services
Lighting. By:628.9
Heating and sentilating. By: 697
Firtures and fittings
Spaces
Technical operations and agents
Accession

Selection
Acyuisition
Storage and retrieval

Storing

Binding

Indexing: classification and cataloguing
Uaxsification
Cataloguing

Bibliographical description
Catalogues by phy sical form
Catalogues by ty pe of aceess
Author and iitle
Citaticn adex

Subject

Index and retrieval languages

Pre-coondinate
Alphabetical
Alphalietico-classed
(lassificd

Retrieval lanzuages for
Individual systems A/Z

Po:xt-Counlinate

Retrieval languages for: thexauri

Individual oy stems A/Z
Automatic indexing
Circulation
Library senvices aml materials
Conditions of snice
Hours of opening
Reference
Lending
Upen avcess
Panited aveesa
Ancillary senices
Ab-tracting
Iranslating
Copning
Senvier by mfirmation-bearing matenal supplied
") foem
Tl manograd
Seral
N(m*"“*

1
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-34 : Graphic

-342 Film

-33 : _ Aural

-30 Microform

=37 By provenance

=372 By place of publication.

=374 Publisher

-374.2 Government

-8 By subject. By:
029.2/.8 Service by owner-cum-user

1 ' Private (individuals)

2 Special, By:

3 Academic

44 Primary education

46 Sccondary education

.50 Higher education

.0 National

N Local public

8 Special users. By:

Examples of synthetic notation:

Law materials in academic Libraries 029.3-8:34
Tfours of opening in academic librarics 029.3-222
Classification of law malerials in

academic libraries 029.3-8:]34].00
Mon-Professional Cataloguing staff

in academie libraries 029.3.07.02.1

PILOT SCHEDULES

A POSSIBLE MECHANISM FOR LARGE-SCALE REVISION OF CLASS 55
EARTII SCIENCE) (A.C. Foskett)

It is clear that if one accepts the idea that UDC justifies the expenditure of a considerabie effort to
make it suilable for uze in modern retrieval systems, it is essential to make sure trat all the effort expended
is direcled lowards the same end. This will involve a considerable political as well as elassificatory effort. A
great many librarians have many documents classified by UDC old-style, and will look with no favor on
changes which will make their arrangements obsolete. Not all users are convineed of the value of the
analytico-synthetic approach; for many of the older generation of users, the straight-Torward poppa-
momma use of the colon represents the preferred method rather than one adopled for lack of a hetter,
Proposals for change will have to be presented in such a way as:to arouse the minimum of hostility,
otherwise they stand little chance of being adopted. For this reason, the suggestions put forward here are
intended Lo fit into the present structure of UDC without any significant changes to that structore; they are
designed to chanuel future developments in the direction we would wish to see without alienating present
users,

It is also clear thal, taking into acconnt present trends, one should envisage a situation where the
scheme is used in a very largescale sophisticated computer-hased retrieval system, of international standing.
The computer may in fact be the zolution to the problem found both by Otet and LaFontaine and by
Bradford (who also started to compile a unizersal index to recorded knowledge): that. though the problem
of acquiring information is difficult, it is minimal compared with the problem of ensuring that the stored

30




information is used intensively enough to justify the cost of storing it. Both previous attempls were
hampered by the physical medium available to them—the card catalogue, which can only exist at one place;
the compuater provides o means wherehy the resulls of scarches are available lo anyone, anywhere, in the
form of print-out, or even more imme il Iv as a console display.

Many computer-hased retrieval svstems use ‘natural linguage’, i.e., the Lln"ll.W(‘ of the documents of
their abstracts, This involves no intellectual effort at the indexing stage, but rt‘N!.H‘Cll Il.ls shown that even in
a computer system some control of the voeabulary used improves tie results at the searching stage. Some of
the systems now Tunctioning with ‘natural language’, such as that of 1BM, may in fact be said Lo use a
controlled vocabulary, sinee the input consists very fargely of doucments produced within the organization
and therelore written in its input terminology, ¥ lullnnn(m:, in any international system, words as such
cannot be used hecanse of the Janguage problem; some sort of coding has to he used, so it scems obvious
that one should use a coding whiclt may itself he helpful. A classification scheme provides such a coding; of
existing classilication schemes, UDC seems to offer the greatest potential Tor development. DC and the
Library of Congress classification are hoth mainly intended as means for the shell arrangement of books
and are not specific enough for the task envisaged, Two other possibilities exist: Colon classification, and
the new classification heing developed in Britain wnder the guidance of the Clas:ifiration Research Group
(CRG).

The new CRG general classilication will be based on a number of modern theories. Order within
specific subjeets will be based on principles of facet analysis; overall order will reflect other ideas such as
the theory of levels of integration, The possiblities scem very exciting, but a great deal of work remains to
be done before the scheme goes beyond the embryo stage, and also it is—at least to begin with—intended
for the classification of books rather than smaller units of information, There is. however, no reason why
the theories heing developed should not be applied in other sehemes, such as the UBC,

Colon Classification (CC), the work of Dr. S.R. Ranganathan, is the ouly general scheme compiled
completely on analytico-synthetic principles. Its potential for developinent has been shown by scheriules
worhed out for very specific areas of technology such as Reciprocating Internal Combustion Engines. but al
the moment the amount of such development is very limited, and there ave large areas of technology for
which only outline schedoles exist. Hlowever, because the scheme is not widely used, large-scale revisic:
along the lines to be proposed here would meet with relatively little opposition, and would almost certainly
be welcomed by Ranganathan and his associates, Should it prove impractical for political reasons to revise
and Jscvelop UDC in the desired manner, sericus consideration should be given to the possibilities of
d..veloping Colon instead.

As has been suggested, there are political reasons why a proposal for an immediate massive
reorganization of UDC would meet with considerable opposition, It is therefore proposed that a more
practical plan of campaign would be as follows:

1. The publication of a guide demonstrating to potential revisers the methods they should use.

2. The rationalization of the various notational devices now used for synthesis in UDC.

3. The development of 2 new set of common subject sub-divisions Lo replace the existing .00 Point

of View numbers,

4. The development of more precise methods of expressing relationships,

5. The construction of a completely revised schedule for the Earth Scienees, avhich should become
the Planctary Scienees, to demonstrate on a fairly large scale the Kind of revision necded.

6. The extension to the whole of Science of the ideas developed in 5.

7. The further extension to the whole of knowledge of the ideas demonstrated in 5 and 6.

Some of these steps can he tanen now, with a minimum of additional e(fort; others. notably 6 and 7,
are obvioualy long-time projects involving a geeat many people, and are beyond the xealm of the present
propose!, More detailed consideration is now given to those parts of the overall plam which seem to be
within the scope ol this proposal,
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B Revision werk on UDC achedsles » puing vn continuously, yet there is no techaieal midancee to
tiose involved as to how they should st aboui compiling a new seiedule, There is a decument setting out
reviston procedures, but it is purely adintmstrative and does not give any belp in the inteilectual effort
involved. An ouatline of the Kind ot document envisaged his been prepared by Fosketi (see puge 23) and
should be submitted cventually to the CCCL In exsenze this is an outline of the analyticosynthetic process,
and it adaption would @ once eliminate many of the proldems, at least as far as new schedules are
concerned, There will however remain all the existing schedules, many of which do nat fit into this pattern
and will therefore need to be revised 2t some Tutare date. Since a completely sevised LDC cannot be
exprcted o rise fullv-fortoed like Veans fram the waves, the existence of anonialics, some of them serieus,
will have to be tolerated far some yearss such anomalies do not appear to have troabled UDC users in the
past, bust they may cavse some lemporary problems in 2 computer-based «ustem,

Consistent development along the fives mdicated would reduce the aeed dor e colon to serve as 4
jach-ofall trades as it does at present,

2) Freeman and Atherton, iz twir werk for the American Institute of Pinsizs (AP} found that
many of the notational deviees wsed in UDC did not lend themselves to computer searching, For exanple,
the point . s nomally used as a separating device, to bredk up wiat would othierwise he psy chologicaliy
unacceplable bloeks of fipnres if however the point is followed by one or two zeroes (0 or 00) 3t does
have a significance. The colou can have a variely of meanings, a~ has abreiidy been mentioned. The equals

sigm = s ope meaning wsed on itz own, another, rather different, meaning of it i~ preceded by a
b4 ' ' ? J

parenthesiz (=, For the AIP Project, these signs were replaced by letters to simplify the programming, Such
a drastic change is unlilely to win 2ceeplansce among tie majority of UDC users, and may indeed be
unnccessaiy i e more consistent use of e eaisting sumbals which would resu.. from the application of
standard revizion procedures become realily, In addition, Uie adoption of a scheme of relators, discussed
under 4 helow, might completely solve the problem of the colon,

Two symbols which at present are 1sed without any very great distinction are thie Lyphen--snd point
0. It is not possible 6 see any rules gove ming their wse from a survey of the schedule~. In the Introduction
to the Euglish abridged edition, it is pointed out that in Technology the-divisions are nsed very wioely, but
this is not true of Scieace; in the Humanities and Fine arts, it is the .0 divisions which are most widely used.
If the suggestions outlined by Fosketi (sec page 23) are pul into effect, the .0 divisions will he those of feast
significance and therefore of widest application, while the hyphen will be used for Parts, Constituents and
Properties, which ire Hhely to be more special to the subijeet being developed. I is difTicalt o foresee the
exact effecls of a more ronsistent wse of these deviees, but it should lead te an overall improvement in
schedule notation, There mav however he occasions when the proposed usage will conflict with established
usage; Lhese should he judged on their merits and amended il necessary,

3) The .00 divisions, now called Puint of View mimbers, are mvisnamed, and there are many occastons
when they couflict with cnumeration in particnlar echedules, For example, 01 ix Theoretical Point of
Vicw; bu' theory is froquently fisted under particulur subjects vsing other notation, e.g., Psvchological
Theories 159.9.01; Insurance Theory 368.01; Philosophy of Mathematics 31.01; 521 Theoretical
Astronomy; 53.01 Physies Theory; 530.1 General Principles of Physics; 535.1 Theory of Light: ete. Similar
conflicts arise with the other topics listed at this point. However, there are also a number of common
coneepts which do not appear here, ez, Mobile (Librarics, Grocers” Stores, Neray Units, ete). What is
needed is to change te name, in order to clarify the funciion, and to expand aud redevelop the schedule, at
the sume time climinating conflicting picces of notation from the muin schedules, A good model to use
worndd be the common subjeet subdivisions developed by the British Natione] Bibliography. Subdivisions
found in this revised schedule would not normally need to be worked out anew for the revision of any of
the miin schedules; the only situation whiere this is likely to be neeessary is under cquipment, where the
generdd concept ‘equipment’, will he found in the common subjects facet but will need to be developed in
different ways in different subjects, For example, the hinds of equipinent used in medicine would not e
sppropriate 1o, sav. asutomobile caginecring, The development of such differential facets shouid not prove
difficult; i that is necessary is 3o provide @ base in the common subjects facel (as s in et the case at the
moment, where 003 lnstallation, Eguipuent Point of View is not developed beyond the general heading).
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4) The colon as used now means ‘in relation to” bat gives no further precision. A system of ‘relators’
has been developed by Pereeauit and submitied to the CCC: though this was published earlier this year as an
Hexperimental”™ P-Note, 10 be sunveyed over over a period of five years, a more reecat P-Note seems to
indicate its temporary suspension, Perreanlt’s Schepie as it stands conflicts with already existing divisions of
Time, e before “THT, and potential developments of the Place facet, e.z., above (not at present in
Place-1 (oricatation), but oiniously belonging there), as well as concepls such as “outside”” (-194) which aze
alrcady in the Piace facet in UDCL There is a need for a detailed study of relators; noterely the Perreault
Schema, but also thie madification of it proposed by Wesseling and the effect that any such scheme would
Lave on the existing schedules, 1may be that a more satixlactory approack to the development of the main
schedules would eliminate at least some of the problems which the Perreault Schema as it now stands tries
o solved in a sense, all coneepts ina classification scheme stand in some sort of relationship to other
coneepls, and as yet theee does not exist any theoretical Iasis which would make possible a clear distinetion
between those whick can be built into facet relationships and those which need to be developed in
isolation, Parradune’s work may be relevant here.

3) The forezcing may in a sense be regarded as a prolegomena to the core of the proposed Project,
which is to demonstrate that a completely new schedule for a fairly large hasic area in Science can be drawn
up insuch a way as to give reselts which are sound not only from the point of view of the subject but also
from e point of view of classification theory. It has aleeady been pointed out that perhaps the major
opposition that will be encountered will not be on the grounds of classification theory but of departure
from precedent: that librarians and other users will he unwilling to aceept major changes if these mean
large-sedle reclassification, A complete revision of Science is unlikely to be approved, and to attempt it
would prohatdy lead merely to frustration. On the other hand, the Larth Sciences lend themselves well to
ithe desim, in more tan one way. Dewey allocated one ‘division’ of his notation to Geology: 550-559;
however, he only wsed part of this o develop schedules for the subject, leaving 35-8-559 for division by
Place. BDC had no need of these divisions, as there is a distinet Place facet which can be used as required:
alttwsugh 3560 has recently been developed for Hy drology (incidentally taking this subject out of its context
in Geomorphologzy), 339 is still vacant, and could be used as the base number for a new schedule,

Man bas now reached the point where the name “Earth” sciences is something of a misnomer, and the
opportunity conld well be taken to develop the new schedule under the title Planetacy sciences. This would
have additional consequences of some value, The overall existing order for Science in ULC is as follows:

Science )

Mathematies

Astronomy

{ieodesy, Surveying

Physics

Chemistey

Fartl Seicnees

Palacontology

Aunthropological and Biological Sciences

Whatever theoretieal approach one takes, it is impossible 1o justify the placing of Geodesy, and in fact
Astronemy is also out of place if one follaws a progression of dependence -it should follow both Phiysies
and Chemistry. It can also be argved that Planetary Sciences should follow the Biological Sciences, though
the progression heee is less elear, Be that a5 it may, o develop a acw schedule at 559 for Planetary Seiences
would make it possible o remove the anomalies from the Astronomy schedule, incorporating them where
they helong, The use of 5359 would enable the new schedule to be published as an “experimental™ P-Note, if
this was thowght desisable, though in Taet the proposed schedubs is unlikely 1o be so starllingly different
from other UDC aehedules of recent date as to vequive the designation experimental,

The development of this new seliedule would free the whole of the rest of 55, for redevelopment
after a stanation period. Oue would envisage Astronomy heing redeveioped at 558, Biological Scienees at
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555, 556 and 557, Mathematics at 551 and Physical Sciences at 532, 553 and 531. After the required
starvation period, all that would be necessary would be to drop the initiel §, and the result would be a
complete redevelopment of Science. This of course & long-term praject; one would meed Lo think in terms
of over ten years for the final redevelopment, by which time the revision may bave taken a different
direction, Nevertheless, it represents a means by which such a revision could be carricd through with a
misiimum of disroption to exisling serviees using UDE,

The new schedule would probably include the greater part of what is not induded at 55, the only
exceptions being those individual concepts now included bat belonging elsewlere, as for exanple
Earthquake Disasters was excluded in Seismology. It would also include Mineralogy, now at 549, some
parts of Geodesy, now in 528, and some parts of Astronomy. The work would require a collaborative effort
involving both subject experts and classificationists. to devise an outline sehedule, asing the principles of
facet analysis or the ideas about entities and attributes now being developed by the Lati-h CRG. Thix could
then be studied by subject experts, from the point of view of overall order, relation 1o the scientific and
educational consensus, aud comprehensiveness. Ouee agreement had been seached, cach topie sithin the
overall schedule would ue developed, following the sume procedire, Past experience suggests that the
classificationists are more fikely to be able to understand what the subject experts bave in mind than vice
versa; for ihis reason it would e necessary 10 go into some detail in explaining just what the schedule s
intended to do, and how it ix meant to work. Ouee these prineiples have been grasped it s usually not too
difficult to reach agreement. Some parts of the new schedule have already been prepared, for example
Scismology; here, all that will be required is some changes in the notation, but this iz trivial.

6) It has been shown above that the development of a new schedule for Planetary Seiences could be
the starting point of a much more massive revision. While it docs not seem practical to start work on this at
this point in time, it will Le important to see that no other revisions are aceepled thal could conflict at
some future date with the kind of reorganization envisaged here,

7) A massive reorganization of the whole scheme is likely to take a creat many vears. The practical
steps that can be tahen now relate mainly to the rationalization of the ¢ . of the notational devices, the
development of a system of relators, and the psychological preparation of users for the chaage. The amount
of effort that will be involved should not be underestimated; UDC is a large scheme, with o large number of
users, many of whom are not sympathetic to the ideas underlying this proposal. The need for the
development of international information services is surely great enough to warrant the expenditure of such
an effort, ‘

DEVELOPMENT OF PLANETARY SCIENCES CLASS IN COLON (D. Langridge)

The Earth Sciences are included in Class 1 of Coler: Classification; called Geology. It includes
[l
Mineralogy, Petrology, Structural geology, Dynamie geology, Stratigraphy, Palcontology, and Leonomic
geology. The detail is only sufficient for classilving hooks, so that a full scale enumeration of jsolates would
be called for in mahing a scheme suitable for documentation. Il the present steucture of the elass is
(]
unsatisfactory il could be changed. 1t might also prove necessary to add some detail to related classes such
as Chemistry.
Whatever proved necessary would be possible, sinee Colon theory now provides the material to
. I Y ) A I
accommodate any subject, however detailed. Any research worker undertahing such a tash would first have
to absorh thoroughly the principles of the scheme., This would Le most quickly and efficiently aclieved by
instruction from someone with experience, It would be unwise to attempt it without zuch help,
He should establish contact with those in India who have been doing similar work on other subjects,

History

The idea of Colon Classitication was coneeived in 1925, when Dr, Rangasathan studied librarianship
in England. Ne saw immediately the limitations of the Dewey scheme in dealing with compound subjects
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and realized that the solution wis complele analvsis of every ¢liss into categories of terms, He drafted the
new sehenie before he left England and during the nest few vears developed it iu application to the
colleetion in the University of Madras library. The fiest edition was published in 1933,

The seheme was adopied by other adian libraries and is now used by the universities of ten Indian
states, by nearly all public dikraries in Madras and Mahara<ditra states, by some public libraries in other
states, and by some government departments. 1 has also been used for classifying published indeses to
seicntific periodicais, and the bibliography by Das (;uplnb.

Unlike all the other neral selemes, Colon has not been conservative in its revision policy,
Ranganathan has made quite radical ehanges in suceessive editions Lo improve the scheme and to meet the
changing demands of published Anowledge, The latest edition is the sixth, published in 1960, with
amendiments in 103, The seventh edition i~ in preparation,

This published version of Calon is known as the basic classification and i intended for organising
books and catidogties in general and special libraries. 10 does not aim to give the specificity required for
documentation work, and should therefore be compared with the abridged, rather than e full edition of
unc.

Since the mid ‘fifties, Ranganathan has concentrated on the problems of depth classification. The
structure and notation of Colon have been developed to deal with the most detailed specification that any
documentation serviee would require. The methodology was described in the first issue of Library
Science, .. (March, 1961). Detailed schedules for Agriculture and Management had already appeared in
issues of dunals of Library Science, Sinee 1504, Library Seience. . .has included schedules for such subjects
as Nut production engineering,  Medical radiology, Locomotive production engineering and Glass
production technology,

Work continues in India under Ranganathan’s guidance. Progress is inevitably slow since there are few
research workers engaged and there are many subjects in science and teclmology requiring detailed
schedules.

Although the Colon scheme itself has not been adopted by libraries outside India, it has had
comsiderable influence on ticory and practice elsewhere, particularly in Great Britain, The Classification
Researclh Group bevan in 1952 with Ranganathan’s work as their main influence althongh not committed
to Colon Classification itself, Special schemes made by CRG members and others sinee that time are closely
re'ated to Ranganathan’s fundamental prineiples. The UDC las incorporated some ideas from Colon and
revisions of individual classes have benefited from the striet application of categories and citation order
(first demonstrated in Colon). Similar methods have been applied to the maintenance of the Bibliographic
Classification in the BC Bulletin, and at the British Nutional Bibliography classifying by Dewey is optimized
by the application of Colon diseripline, The new general classifieation being developed by the Classification
Rescarch Group, with the primary aim of computer retrieval, is based on virtually the same fundamental
categorics as Colon,

In fifteen years of research and teaching in classification, Fhave found Colon by fur the most fruitful
source of theory and exemplification of practice, Considerable use of the scheme in teaching has also
convinced me that onee the principles are mastered it s the easiest of the general schemes 1o use and the
most ellicient. The general failure 1o recognize this in the West, Tattribute o lack of experience in applying
the seheme., The common eriticism of Colon's notation is almost certainly exaggerated, and in any case docs
not uppl) o compuler yetrieval,

Main Features of Colon Classification

D 1 should first be emphasized that there is nothing specifically Tadian aboul any of the essential
characteristios of Colon, The scheme is as saitable for use in the Westas it iz in India, Any shorteomings in
provision for particalar subjects, or terminology not carrent in the: West, are not fundamental
characteristivs and e easily be modified.




2) The most important feature of Colon, and the vne that gives it 2 marked superiority over all other
existing general schemes, is the fact that it is based on a compleie and cohierent body of theory which has
been steadily developed by Ranganathan side by side with its constant application and testing in practice,
This theory is fully expounded in the “Prolegomena,””

3) Colon is the only general scheme that is completely analytico-synihetic, UNC suffers from heing
developed piecemcal from an enunieration scheme (as well as from the lack of a complete and coherent
hody of principles). In my recent consulting work for the George Washington University, it has been very
obvious that all the difficulties in adapting UDC schedules for a computer are due to this lack of a complete
systent, Furthermaore, the solution to these problems can always he found in Colon theory and practice,

4) Colon theory is based on a careful distinetion hetween the different problenss arising in the three
planes of work--Idea plane, Verbal plane and Notational plane.

In the Idea plane the significant elements are Basie classes, Categories, Rounds, Levels and Isolates,

Busic stebject. These are the arcas of interest into which the whole of knowledge is first divided. The
principle is the same as that used in the UDC,

Isolates. These are the clementary ters referring to observed phenomena~whether objects, activities,
wroperties, ete. They do not exist as subjects until combined with a Basic subject; ¢.u. the isolate Gold is
l l ? B ) ) e
associated with Basic classes like Chemistry, Mining, Econonies, ete. to give conerete subjects, Common
isolates are those applicable to all or many Basic classes, e.g. Evaluation, istitution, Bibliography. Special
isolates are peculiar to one Basic class,

Categaries, Each isolute is assizgned to one of five fundamental categories which provide a common

(4 3 4 P

pattern for the whale Colon scheme, The categories are named Peesenality, Matter, Energy, Space and
Time. More precise lerms have been used by other classification theorists working in limited arcas of
knowledge. There need he no incompatibility between different sets of categorics. The advanlage of
Ranganathan’s set is that they are the most generalized, and therefore the most widely applicable. Onee
their meanin_ has been gragped by studying Ranganathan’s theory and practice they are not difficult to use,
o o l ) B [ =) . v
It is interesting to note that the Classification Researeh Group, who refused to aceept Ranganathan’s
categories on trust, have independently arvived at three main categories for their rescarch on a general
schieme which correspond very closely 1o Personality, Matter and Fnergy. The CREG terms are Enltities,
Properties and Activitios, This was aflter considerable experience in using more specialized categories for the
censtruction of schemes for a wide variety of subjects.

The citation order of categories for any subject is always the same in Colon, viz. PMEST.

Rounds. The ticory of rounds is a necessary complement o the categories. In any compound subject,

) g ) |
the same fundamental category may occur more than onee, e.g. in Medicine the first round (P) is Part of
Lol - Y Ve
body; second round (P) is agent of disease: thivd round (P") is agent of treatment. Another round is abways
initiated by the Energy facet, thus we may have PME 2P 2M 28 3P 3M 3K ... S T, Space and time
always oceur onee only, in the last round.

Even the more detailed categories recommended by Viekery® for use in science and technology do
not account as clearly for this recurrence of categorics. Ranganathan’s theory is essential,

Levels, The theory of levels provides mainly for the Whole/Part relationship. 1t states that within any
given round there may be more than one level of o category, e.g. in Botany the first lev el is whole plant, the
second level is Parts, such as leafl or root. This applies (o all categories except Energy, Fevels are symbolized
as '], P2, '3, ete.

5) Notation. The sdverse comment on Colon notation has heen related solely to human searching;
but those very factors that make the notation complicated for people also make it eminently suitable for
machines,

Categories in Colon are introduced by distinetive symhols, thus showing elearly dhe facel structure of
individual subjects, Within facets the hicrarchy of genus/species velations is shown as far as possible by the
notation. Since it is impossible to preserve a pure hicrarchival notation, some conventions are necessary,
Ranganathan provides these largely in the form of Seetor notation of which octave motation (used alsa in
UDC) was an cardy example; e in any elass x, ALE 9198, 91 svmbolize coordinate classes,
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Ranwanathan has a higeer ringe of deviees for interpolating new subjeets than any other scheme, is
notation reflects more precisely the structure of the subject than that of any other scheme and would
therelore pose the least problems in computer programming,

SEARCH STRATEGY
PARENTHESIS.FREY NOTATION FOR COMPUTER SEARCHING THE UDC (T.W. Caless)

10 we designate THING/KINDS s Main Facets (M) and PARTS through AGENTS (plus PLACE,
FIME and FORMY ax Subsidiary Facets (8), then for case in handling, we can symbolically show
conventional UDC numbers (or even natural language  indexing strings) assigned to documents as
combinations of Msand S'xast (each developed in the established facet order)

Document #1-M, S, 8,8,

Document £2-0, 8, S,

Document #3-M,8;5,5;8,

Document #4-[N 815, ] + [M2S835,]
Document #5—[ [M; Sy ]+ [M28,83] ] SaSs

where the subseripts show ouly the difference hetween fivst appearing terms, second appearing lerms, ete.,
in e indexing strings and the square brackets are used as purely an algebraie deviee, 10 can be seen that
Documents #1 thru #3 represent reasonable preeise specilication of the subjects by having 3-8 components
or terms. Fach one of these terms ean itsell be a file approach (aceess) term. Until now, the only foolproof
procedure for this was to permute each term exhaustively., This is, however, quite expensive, especially for
cases where the analyses-have been taken to the indexing depth shown in Documents #} and #5. Some
investigators have avoided exhanstive permutation by using chain indexing procedures which has resulted in
a poorer performing relrieval capability,

This paper addreszes the technical problems of demonstrating that it is both technically and
economically feasible to computerize the UDC to any depth of indexing that is required. The
multi-dimensional concepts fonnd in fully intact UDC numbers can he retained for both filing and scarching
purposes by teauslating the UDC notation into parenthesis-free notation (known as Polish Notation®), An
additional advantage of this method is the ability to keyboard intact UDC numbers directly into the
computer file; the programming will automatically transtale the UDC numbers into Polish Notation,

It has heen Tound that UDC numbers and natural language indexing strings, when translated into
Polish Notation, can he effectively searched intact with every term in the indexing string serving as an
approach term and with no loss of concepts displayed in the string. Polish Notation has been used
extensively Tor handling complicated notation on computer files' ®, and a Polish expression is essentially an
Operator, a left Operand and a right Operand. Each Operand can additionally he a Polish Expression which
gives it the power Lo handle any complication found in a UDC number. For examule, i we use the Polish
Expression as our fundamental analysis element, and let o, the Operator, be any facetindicator, and A, the
left Operand he any indexing conponent or term and B, the right Operand, be any different indexing

C()Inpun(‘nt or term, we have:

oA DB
I

Referring now to Document #1, we can translate
hl] S.Sg S;
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into Polish Notation only if we know what the operators (facet indicators) are between indexing
cotponents and what combining procedence (or order) they have, Il we assume that during the subject
analysis we assigned My from some category in the UDC Main Classes and selected 8y, 8,5, and 83 from the
Place, Time and Form Common Auniliaries, we would know from Perrcault (see pages ) that their
respective combining precedence would he 4, 4, and 2, and:

Fxample |

@ @ O
M ($1)S2 ™(0S3)
J

where the underline grouping indicates the My (8) combines first, “8,™ combines with it next and (08;)
combines last, Converting this string into Polish Notation produces:
'

(Oy" [ (s "\ils Sle S2‘ SB
W
L R
‘ L R

Notd that commas are used here Lo separate the clements, the R's and L' signify right and Ieft Operands
respectively and the cosing parenthesis and quotation marks have no role in “Poli=h™ and are eliminated.
Conversely, if our subject analysis revealed that our §; and S, were Common Auvxiliaries of Place
consecutively extended over a range of more than one location and 83 was the Langnage Auxiliary, we
would have: )

Example 2

@ @® ‘
M| (Sl / S;) = Sg

where the combining precedences are considerably different from the first example. Translating this into
Polish Notation, we now have:

= My /S Sy
L1IR
} R
* ]

Examining Example 1 and 2 closely will quichly reveal a siznificant diffeeence in the two indexing
strings and some indication of how complicated UDC numbers cancbes But by teansliing the UDC numbers
into PPolish Notation for tiling and search pugposes, we essentially linearize the complivations and make it

possible to computer scarch effeetively nnder any conditions, Using these two examples, we will assume
that we have heen requested to find am document that contiins an M oand an (3) Nid in Example 1, the
My and the (81) surrogates mateh precisely, signilfving that this document shoubd be a “hit™ The search
request in consteucted (inan order deteemined by our facet order) wud shoswen in sy mbolie UDC nmnber
e
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M(5),
and translated into Polish Notation as:

G- M, S
L.
so the search can proceed, The computer sequentially Toohs for an opening parenthesis which it finds after
rejecting the (0, and 7. This partially satisfies the search request. Proceeding furtior into the indexing
steing, the computer looks for an Vwhich is a lelt Operand, finds it and proceeds to look for the 8, a right
Operand, which it finds and the docwmentis retrieved. I Example 2, the M exists in the indexing string hut
we will awsumie that the (3) in the seareh request corresponds to the surrogates in ¥ and not §;. We can
judye by inspection Gt the computer should retrieve this docwment. The seareh egins by the computer
rejecting the = hut accepting the (o Leoking further, the M is matehed and is identilied as a left Operand
which Turther partially satisfies the seiarch. The computer continues looking for a mateh for 8, rejects
the / and Sy bat aceepts the 830 a right Operand, which completes the searcl and the document is
retrieved. 1~ of integest 1o note that in Example 2,08 the Sy surrogate matched the seareh reguest instead
of the 8300t ton would have satislivd the computer searel sinee even though it i~ a left Operand of the
Polish Expression /8y, 8,0 iU is a member of a right Operand in ke Polish Expression (M. /8y, 8.
Obvionsly, even thoush the Ms and 8's shown above were demonstrated witn UDC surrogates, the
Polish Notation could additionally handle nataral languase tndeving strings, regardless of their length, The
only justification for doing this wounld be i the indexing stiings contained multi-dimensional concepls, as
do e UDC strings, There would be no need for this sophistication, however, if the indexing was
unregnlated and the analysis disl not provide categories (facets) for the subjects to be handled.
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